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I, HfROeUCflON 
dmtim fast flwQ fmm oomMmmble Tme&x&k worfe 
has l>«©a &.&m m tJi® pr@paratioa of symkrntl^ aatloalarials, 
fhis mtk mm mmSm pwlmmXly bjr tk® ooiiqtt«st of tJi« 
Datefe last iMies bf tb# Japaass#, 3la#e 3"ava pro4ue®s over 
ft p«i?©®at of til© world* s smpplf ®f ®ia®j^oaa bark* th9 danger 
of til® ioss ©f lava mm tmrnmrn la this oomtzir, as ladleatad 
toy tjfe® itorp la®raas« la liaports of eineiioaa bark at laast two 
y®ar® li®for® oiir ©atrjr lato the war. A desperate attempt was 
also isa&e to plant eiaehoaa seeds la latla laerieaa eouatrles 
la ©rier to beoi»e Istepeadeat of the Java laports# 
Xt was kaowft also that t^laiae was aot a eure for malaria 
but fis»r®ly serveA to si^pirase the olialeal aymptoas. This fact 
eaphaslaei the meet for aa aatlmalarlal whleh would have prophy-
laetie aetiom* A% the outhreal: of the war there were two 
eyathetio inigs, plaesoquia aM atehrla, whish were eapable of 
suppresslag the miaria parasitea. Diirlog the war a blguaal-
4iae derivative, palmdrlae, was developed whieh gives promise 
of having Bm% pjeophylaetie aetioa# The eliaioal testa oa this 
oaapomad, however, have not heea completed. Although these oom." 
pouads represeat aa advaaeeaeat la the treate^t of malaria, the 
"Ideal aatiaalarial" has aot toeea diseovered# 
the preparatlos of a large aw^er of aew eoapouads as 
aatlaalarlal ageats has lad to the lavestigatioa of soaie of 
their other phamaoologioal properties. Oae of the more 
iap0irtaai of Mas for aatitubsseulaaa aotivlty. fli« 
m 'tills M® hmm lairg@i|'t® pr®par# sulfa® ^ 
•aat®#©ai»ts ®f «©i€* p^s^t- proalsiag eoaa-
f#iist8, fr©ala^ ti'asoa#, mA pitm%ZQMf ®r® a result of this 
pTOpriii# 
la %li» mm mp&ie%mS. is tfeis tlissis & nmher of aefw o<m-
l»©Bais ©©atidaiag s-slfwr Mir@ b@«a. sj'atJidsizM In wliinii tk» 
mMm ot tli® mlfm was ©f pmtimlm fli® ttiara-
«©%iiri%f ©f »Bt &t oi^psaaas will l»e fousdt ia a 
a©ji0grapfc, "A Mwsrmf #f Aatittalarlal Bjrtig®# 1041-1945", to be 
patoll.sli#t hf tte® ac»ii%%e# oa a#a©a,r©fa of %h® Offl®«. of 
S@l®attfl# l@iis«r©|j aitf Oe»l#jpa®ati. tb® mtlvitf of tb© otii«a?8 
will %# lat®r« It will t&s f!»poso of tills tlisais 
to giw a 4is©ii8slsm of tto# w® .of salfar in so^. tfe«i?ap©uti« 
agtats aM of pos.si%l« ®®otiami«s iavsl-rni. is tlie pr«para-
tioa of s«M#' of ©omfoiat#. 
II. mmoMmm 
fm mmrnm %m&$mu%' #f aalioria kms hmmn Qm of ^ 
•^rnirnm fmim amiltAl rnmmm tb« wqvM^ 
®i« fi«tt wmmmmtml. ..8aftip»sser &f %bm syadsfflw of malarlft 
was.tito bai?fe» ^ ia®P'«di«at &f tMs liaric, 
wwm Im li^ %f Pallfttloir aM Q&tmtxtum 
s^vmtwm ®f mm p^@f©s®i fey la &M. tti# s«Bii» 
8jnit&@#i8 km %%m flui eompli* 
s%3Ptttttit^. ®f s|tiiMMi» kmmmWf is mt ©sssatlal. foy aatl«> 
I 
^»w^tiiia mt til® mtiOMX&l&X aetivlty ©f mti^lmm 
I felwi la l^I toy ^% a^m m& .ItorlioA taltlatet a pri^aa of 
ant '©f as. iiitljial^ai 
i 
teri'^ftMwa of f&anotbiasi&a* tb® him auoleiia, 
bmm mt stom a@%iTl%r* 
I* W^oSwairi a^t SsariBg, £» Gkaa> S2S.»» (1945)* 
S.. tmtlmmm tmt ^Ile%. BiaAiiL leiia, Woofaaelig,. ^ 593 (1391) 
rbtMB. &£tj, 881 (iwelj; 
3, Shirley» ©•A#, Buitoral Oiasartatiom, I©wa Stat® ©olleg® (1943). 
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aaiiB^-i-^tiijrlbutylamittoJquiaolia®^ ClV")» The preliainary report 
tfA/ C fi\ f*s) 
IV 
©a Its antimalarial aotivltf iadieatss that it is as effeGtivo 
as atabria aai plasmoqtiin m& pcsssiblj featter# 
7 Mmm wmmm.% has b®@a the davelopaaat of paludrina,. 
5 ©hleropheafl-S -ie^pTOpflbi^ania# Cf). 1?h« first reports on 
tha aatiirity of palmtrla® IMinatM that it woal4 hava prophy-
d>/ 
\ / V 
laatia aatieag whieh is hi^Lljr tasirabl®# This was tha first 
aompausd tested t© exhibit this aatioa* fh® rasults of the 
oliMoal tasting of palii^i&e will he of extrasid interest. 
Tha introdmotion of the sulfanilamide type of ocHspoiinds 
into the field of ohMotherapr bas %een of paramount importanoe. 
TheJ are used wldelj in ^-heaoljtio streptooooeal infeetione, 
lieningoooooal infeetioas, gonoooooal infeatioas, skin infeotions, 
nmh as impetigo aM erysipelas, aM for many other purposes. 
Their use In the treatraient of malaria has also he«Q invoatl-
a 
gated. Marshall has reiriewed the applioatioa of these ©ompooads 
6, Mderson, Breitaer, and £ung, Ser# Patent 685,692 (1939) 
£1L*4»». M. iumj* , ^ 
f. Curd and Rose, SA«la,tey k MmMXt ^ 75 (1946), 
6«, Marshall, £• Pharmool.. .• 2^ 89 {1942lV 
to oalaria aM som antimalarial aotiTitf was iadieatad* 
fb& fa@t tliat til® sulfanilamid® derivatIras may hav® antl-
aalarial aetifity aM tliat tlie latrodaotioa of sulfur into or-
ganio aiolaoulas tsads to rsda®® their toxieity has led laauy 
iavestlgators to tmdertake the sjathesis of aalftaf-containiog 
ooffipotiMds. It will also he uotioed im the next seotion that 
th® ohemistif of stilftir has played a major role in the treatment 
of taheroiilosis* fhes® faot® haf® instigated th® preparation 
of th® ®ulfvs>«@omtaining eoapoitM® whioh mm reported here* fh® 
oompound® wez® of smoh a oharaeter that they war® t®st®d as anti­
malarial agents aM also for antitub@rottloas astiTity. 
Tttheroalosis is perhaps on® of the old®st dis®as®s which 
aan has sought to ©set® by eheaotherapy# fh® us® of gold in th® 
tr©ato®nt of taberetilosis dates baek to th® tda® of Paraoalsua 
(1500 aM his so*e@ll®i "slixlr of lif®" whieh was eom-
posed of sier@ia?y and @®ld« fh® *»so of gold has r«eeiv®d spas-
ffl©dlo attention sin®® that tini®, tout its toxi® affeot has never 
h®®n eoaplately ov«e@oai®» Th® resent applioation of gold tharapy 
has been to ©ombin® it with snlfur-aontainlng moleoul®s. SIM® 
of the <»>apotiads resulting from this work ar®: triphal (sodim 
atirothi©b@naialdaaol@oarboxylat®), sanoorysin i sodium auro-
thiosulfatej, and lopion (sodium auroallylthioursabenzoat®). 
fte aon-tQxl® of %®s proffipt#a tt&lr iiiTd0tl<» 
tola® tfe# tmb@y©l® baeilXus v^tva aad 
%km tel5@r®le ia tb® llvlag b©4y. mmt ralm ^ aidthjrleii® 
bltt® la %}m tireatoeal ©f tttbesreal^sis Is m% 4®f init® as many 
@oafli0%lag reports Mvi b@«a pobiisb®4. It is interastiiig t© 
o©t«, bow«v@r, tiiat ia botli tuberottlosis aM malaria, aetbylaa® 
bltt® lias &hmn &&m activity. 
ffes iatir®a«®tl©a of tli® tlieory of aatafeolit® antagonists 
W 
a4faa®®i by Woois ant fiM®s 1«4 to tb® preparatios of ®om» 
p©«ais 8tra®tiijral,ly ralatst t® ^-«inob©iizoi© aoit« Tim theory 
«»bra©®8 tbe primeipl® tiiat tbere is aa essential growtb faoter 
for laany baeteria md ||*amin@b®»©ie aeiS may be this ©ssential 
fae^r* fh® in^t^tioa ©f siallarly ©©astrti©t®4 molecules 
m&Lf result ia their assiatlatioa by the baeteria. Th® aoa-
essential ©haraeteristies of th© substitutes ©cmpousyds «ould 
destroy the baeteria or at least materially weaken the® so that 
they ©OttlS be ellaisatei by the norml body defens® meohanisias# 
fhe fast that th® sulfaailaaid® drugs exhibited baetsriostasis 
prcaapted th@ iavesti^tios of thousands of dsrlvatiires. Ia all 
mf these ©oapouais the following ©poup has been maiataiaedt 
gatioa as ©h^otherapeuti© agents, la 19ia BeWitt show®d that 
t. DeWitt 
10. Woods ! lx»40). 
It is ttottght tfaat this ,^oup represents tli® aotlT® part 
11 0f til® Gorf«i?, Otsto, aad Bmer t&m T@vim»d tii« 
ms® of salfaailaait#® ia tiafe@i»©ialosis up to 1939 • On® of tib# 
sigjsifieaat dmimtlt-m of this tjp# is 4,4^diamiiiodipfeeiiyl 
Siilfoa®# It i® t^it® a®tif«j fetit it lias tfa® disadTaatag®® of 
l©isieitjr and low sslmbilitf# Two t®ri¥ati'r®s tMs oom-
ponaa bsT® tetsa ffliM® wliioti r©di»« its toxioitjr and iaoreas® th® 
*mt®r solubility without iaiiibitiiag tfa® a®tiirity. Tibwise two com-
3M IS poaatSg pTOfflda (flj m& fiiasoa® CfXIJ, baT® i*®e®iT®d 
VI 
VII 
®oasid®ip8M® att®atioa, tout a ©Miplete impost of tlisir tii®ra<* 
psiitio p3Pop®rtl@s lias aot wawaated tlisir g«a@ral applioation. 
•FM® syatlieais of proaizol®, 4-aaiinopl3i6Js^l £-aaiiiio-5~tib,ia<-
zolfl siilfoTO ITIII), Bimbas^'^ is tii® ^st reo®^ aatitub«ro-
11» Oorpar , OOM, axid Baw®r, E®¥.. . ^ygu 452 (1939). 
IB.. ImlSmmm, lim^bow, amd Mosaa, Pgoo. Staff Malaga Maim 
oiiais. Ui^K 
13.» laijsiss, Soi^a®. Si, 350 (1943) • 
14, lambas, £• M* ifl (1945). 
al©«0 t© widespresti r@eogiiltioa# Ifc is boii^g iis«d. 
©lial@allf ija tM tiremtesat of tiib@real®ais aad has aiso shown 
fi»s8il>lii%i«s as & ewm ia *tos tr«ate«at of l#p2*osy» 
fit® adSittos aeremjptams aM ®2r&aa.ti@ thiols tox, 
iasatmjf®t#t •k«toB@s haa yQ0#iv®4 ©oasitsrafel® atteatiom fejr re-
d.®tts«4 #lih|rl msremftaa with s#sit|'l oa:i4® ^CC^%)gO=CSCCKJH3J7'^ phor-
©H# £'|Glg)gCI=e«e©§H=0{G%)gjr, £*Q^QQM^mQ(m ,^ 
£"0^%«m^§a8.OCH=aaSe»5«7, b@asalae®tophoa©^ 
/•c^%eB=eaCC»^5J', aot trpaoa® £*(0#§rCG%)C=0SG0G6|l§J'. 
7he #0iif@it]iis ©Maiis^t •mmm with @@M potaasittti permaa* 
Q&m%m 'to th« stilfoa®© tm iteatifieatioB# In the oas« &t 
m#slt^l 03rld®» feaa^alaeetcm®, %«amla@«t»ph©aoii0, aBd iypiMja#^ 
t&e@@ mola©»l«8 of the *er©aptaa 5r®a®t«4, whil® with dibaazal-
aeatoaa aM phoroh® ©alj tw Mol®©tii@s of 'the s^reaptaii war® 
ta&sm «t« fha r®aetioas war® pi^oposad as takiag plaa« ia th« 
twllmtm mmmmt 
VIII 
saai^h wowkmu-* fte wi>.]Efe was hagim by ia 1901» H® oon-




0% S CEffi H 
::0-^|S0^g)S)®gli)gQ% + 30g ''::rG-0H{SOgO#g|a{S0g02H5)2CH3 
sig c% 
smsg«st«4 a«eJiaiiism is ti^at tw® aalseults of tli® meraaptaa 
r#a©t first wltfe tte Qxy^m ©f ©artoo«rl gromp to fom t&e 
a#r©apt»l®, aai tli® tMri aolaatl® of tfas a^itJi^taa reaots with 
tto® @.artooJi?f®a][^oB :ioaM@ boat, 
15 FosJier fl«@®i til© a«®apt® gaeomp wMoli add»i to tiie un«» 
liakag# ©a tli® o<-©arbos atc»a wit& r«sf#et to tli® ear-
boj^l grottp but statei tbat it aigfet hm oa tto© /3 -oarbon atcm* 
fi# aifd sos^iiMt mstabl® as akown by ti^ye oaddatloja 
Of l j l ,,g*%ri®tlifl®@r®apt©'»l»3-4ipii®a|^lpyopaii©» la tMs casa a 
ttingla sulf&na mms obtaiaad. %a formula wa@ postulated as balags 
0^%^ ' GiJ?s©#^j0#§ m a#5O%0ifso^^gicoceHs 
litfit raspaat to tte# tiolafiale katoaes, phoroa© aad dibaazal-
aeatoaa, ©alf tfa® foraatiom ©f ti® aeraaptsl© was t&oagliit t© 
tafea pla©#. tli# reaetloa Is ill«strat®d aa follows^ 
^c% ei« 
^"0=ea»O0ea 0^ ^ ^- gOgig®—^ cisisOgHgjgOH c ^ ^ 
GSg ^ SHg OBg CHg 
-11-
Ifi la til® folxswiag jreas? (1902) Posaer revissd his work aad 
postmlat®A th&% %bm aMitlos of tfi® lasrcaptaa to the doubl® 
bojE^ tatoes plao© first, witfa tia® msreapto eadiag up oa 
tfe@ ^-©arboa a^s» 1® also stated ttot tfa® oompouads rooiltiag 
tsm. tb® additioa of tbe msroaptaa ^ the di-ftasa'te2rat®d eoM* 
pottttds are not m@r#aftol®s bat ©cmpouMs fomed by adding tJi® 
m@r®aptaa to tba lasatarated linkages, fferns tb® eompouad 
tboagbt to b® 4,4-ditbio@tb|'l-2>6*di®©tbylb®pta-E,5-dien®, 
{Slg)gG=GlS(^^g|£01=0(0%)2, be®cM0S g,6-4iiaetbyl-2,6-ditJiio-
«tbrlb9ptaa-4-oa@, (SHg^gOCSOglslCHgOOHgCtaCglg} 
mm%im& wer® @arri®d mt ia tb® pros«ae® of bjdrogaa ablorid® 
and sowetiaes witb zlm ebloride using etbaaol or ao®ti® acid 
a® tite solvent* 
If la lf©4 tb® mrk was fartber r@Tis®d, and ^0 meobaaisMi 
of tb® r®a©tioa was ©xplaiaed oa tbe basis of Tbisl®*® tb®orjr 
of partial Talea®#* MdorMag to tbi® tb®ory tb® uasatarat®d 
liaftiag® is tboagbt of a® being mad® ap of four Talene®® wbieb 
baT® united to fom a doable bond, How®T®r, two of tb® Talaae®® 
are mataally and cMsmpletelj sataratsd wbil® tb® aeooad pair is 
bold together bj oaly a frastioa of tb® aait of affiaity laav-
lag a residae of afflaity, fbis r®sida® of fr®s affiaity was 
givea tb® aaa® "Partial Valeaey" by ^bi@l@. Wb®a tb® uasatar-
at@d groap beooaes a part of a ooajagated aystaa, tb®r® aris®a 
16. :Poaa®r. ibid. . S&^ 7gg { jgOaK 
If, Bosaar, ibit.> a. 5©E (1904). 
18. H®ari§b, •^beorias of Orgaai® Gb^istry," ^oba Wii@y and 
Son®, Ia®«, Mew Yoi%, (192E), Gbaptar IV, 
wfaat is ©all@d aa "ijaaotiv® double boaft". fiiis is iXlustrat«d 
is tkm follwimg If flgiir® JX 3f@p:r®s«iits a oonjugateS 
a s s  l i s  
0= 0—0=m 0-0—G-01 
IX' X 
sf»t« %to«a %h@ a®tt@4 limes repfesest tu& partial Tal«noes» 
fte b®te*i®ip of tils srst®a @aa b@ e^lals»t by tii® fast tbat 
til© partial ©a ato»8 S aM S aratiially satiirat® ©aoli 
o^r m& glT® 3?is@ t0 tk@ ••iaaotlfe double boat'* 
i*pr«s@at«d by fipia?® X. It is easy to s«@ by tbls rastHod wby 
l,4»addlti0a taMm pla®®# Witk iil®«tyoai® formula® tlie additioa 
&f te 0C„ k®toa®® @m b® sbowa to talc® 
pla®® ia tJb® foliowimg i^a®r. £1 tte imt®m®diat® stat® 
illastratsd by fi^TOla H, tb.® ©laetreas mm sbiftod la tks 
- 1 1 1  • •  - 1 1 ^ ^  0°. -b : fe-i? -1 -H Sa—= p ' C5 0?.'0 ' Q: 0 • B 
^ " <S'' H :S-
M ^ 
XI 
dir®@tlos ©f tb® &jgrg®a atom resaltiag la a loss of asgativity 
abomt tb®^**©arboa &t&m» fb® «tmllibriw is r®-®stablisb«d by 
til® atta@lmmt of tb® asgatlv® tblol residue to tbis position. 
By siailar r®asoziiitg tb® meitbod of additioa to di- cac, f -unsatur­
ated k®toa®a oan b® deiioii®trat®t« 
•13-
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Fo0m®^, fc@s»«iF®r, sta%®€ tliat li@ was als© able to add two 
aoleeules of t&iopheaol to l,5«dipli0ayl*>S,4-p@atadien-l-oao to 
obtaia til® followiiig pfodiiet, egB§GH{SOg%JOHgCS{SC^5)0H^OC6H5. 
Ia a ooEtliiaatiom of tii© studr ©a tJ^® eoabiaatioa of moroaptaas 
19 
amd ajrcemti# tMola witli olefiaio ketoaea, Btili^iiaaa lias saom 
tliat oalf oa® aoleeale of tM© aereaptaa adds to lg5-dipaeayl-a» 
4-p#atadi®a-l»oa«. It will be reemlled tliat Posaer^® made Ms 
©oadeaaatioas ia a©id media# fMs was probablj done ia order 
to faeilltat© tie reaetioa of tlie mareaptaas ?dta tae oarboayl 
19 group to fom solfonals# la tMs mrk of RaMeaaaa, basio 
©oaditloas were «plo|^ed to pi^veat tills reaetioa. Be fouad 
tMt eitter Bodiiiii et&onide or piperidiae ©ould be used. Ia all 
eases tlie produets obtaiaed were the result of 1,4-additioa. 
Ia til© ©as® of 1^5-dipb©ajl-B,4-p@atadlea-l-oae be reports 
If 
tbat tb© ©cmpouad obtaiaed bf Posaer bas tb© f fxmula 
19* liii3@maaa, £• SS*« 3o©.. i£, 1? C1905K 
•J14» 
fii® ©f ta# miQi grot^, 
wm» TOt t«%®»l»®a# md it l» pQm&hl& tmm ^m 
m%hmim gkmm %M% f^mmM eouM 'fe® 
CI^HgSl|«g^)0a=OB-®^O©a^ag» mis wmU. 1m %im Ifdstilt 
A hf Eti&«aiia  ^ m 6-»pli©«rl->3,5-
lto»i.i#a»E«4iii®, l,f«aipb«i:^.l»l..,4»§»ti@ptetyl«a-»S«-©a©, iMinsal-
aai wsa^arat®4 isttcia##, ®iefe a® 
iwriteit® tm l^.^mi%lm» m fttoo m%%mp%^ ttm atdditloii 
llf mi#pMll»l. t© 
e^gCse-OSO^Ji^f©^! • Tli« of ©n® £iE>l®@^a of tiai 
mi0pteml was s«0e»s®ftti, tett% steaetar® of tli® 
wss- B©t 
B1 Of lat@r»st is w&m of m %lm 
@f %m of ^*>%m.mm@&X to 
p&mm mnA hmm^Mm^mrn lis la^estigsMoaa iMleat# - tMt i.a 
tli® *@Mtioa shewn fe@3^ @«iatllterli» is sMf%«4 far to - %im 
i«ft ta tfe# ©f toii.s«# Im tfe® mm of f-(a-to.lriM.roapto) 
b#i^la»t0#^iioa«, C^1^0S<.»^^0ag|C^GOa^g„ it was sfeoifia that 
ia, a s«l.iitlc® .®f 0..1 ®©lair ia ,lgr43KiaEi4« tfe® l®ad salt of 
tb# p»etpit«t«€ at mtm ta®^p®ratttjw.# 
a@'« iMS»» fit: iiiOSi* 
tJU li^I#t» a** 1^'* iimh 
-18-
If %k& mmtlm wm stopped after om aiaate by 
t&# of settle aeid, t^® deeeaj^e-sitloB was S'^feowa to 
toe mmly t^aatltatife. It was also ©fe.@©nred that whea 
p IfeamMoetopfeeaoae mm waiaed oa a eteasi 
M:t& liitl^ pM^iylfeydiraslBe ia aeetie aeid a rapid fom^ioa of 
tlie stall^r-free l,,3.»§*tKlffe«sa|'lp^a»jliBe took plaee* Tt^se 
resalts womM iadieate tMt tbm mmmtlom of aereaptaas witfe 
®iiiilar iKt f -nasatstrated ketoaes migfefe pi^eeed etaally as well 
la a aeatral or aeii raediw* ftois was verified ia a lat«t 
study fer Mi®ol»t ia w&ioft ii@ ooadeased tliiopbeaol aad 
^%M>mmmX witto. feeaalasetoptoeaoae diree^y t® obtaia tj^e 
zx ideatieal prodaets reported earlier# Tfae I'ields soiae-
wfiftt feetter., femt ttoi reaetioa tiae Md to fee leagtbeaed sliglitly# 
f&® data ia tiie litsratar® are somewtet amblgaoas as to 
%M mm% prodaet# ofetaiaed ia the eleavage of aaspBmetrieal 
epoxf ®«p<mads« la reaetioas lawlilag ttoe oleavage of ua-
apwetrioM ®foxide# «itfa aimoaia, Eraas«s&ll lias ©ompleted 
th9 foll«W:,iag reaetio-aa-i 
Itfgllti 
m 





mA** Mi» iwml 
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ffei of the obtaitt®d were proved by pro-
pariag tbmm ia. a^tiiar fflamor. Ho laade tbs gonomiizatioja that 
tlie roaotioa of ttosfm-aotrloal ©poxido-s wltfa araioaia to form 
aniao-aioofeols rosiiXto in tim formatios of ooapottads ia wfaieii 
th# li|-i3pox|'l is attaoiioi to tli® eorboa atcaa wliioli in tli# 
origlBal »mp©wi wa® ^soolattt with tko lessor amaliop of 
mt&m* fftis priaoiflo Ms boom pro^sil ia a atssbor of 
B4 
otfeor oasos# liovoas aad Haiti tiav© siiowa tkat tfeo roaotioa 
of amroaia aad pmpflmm oadia® gives l-amiao-g-iiydroacypropaae. 
Ia a roooat artiol® bf Oastro aad Ho 11^^^ l-pMeafl-2,3-©po3cjr-
propaa® aat airaoaia w@r® ©«bia«d to ^v® l-€®ia0*2-jb^iroxy-3<-
plioai'lprij^aao# Tk® s trust tap® of tfao proSnot was detomiaeS by 
tfao foiloisiag sfattiosiss 
—^o^gCHgCHossHgaHg 
fhoro are Mtay rsaotioa® of tMs ts^po wita araMtaia aad al^l 
ia tto litoratare but ta® struotares of tti® 
prodmots km® aot b®«a proved» 
opposed to tli® ooasistont reaotioa of epoxides 
witli aaaoaia aad its dorivativaa is ta@ situatioa rogardiag tfe® 
atditioa of aioe&ois ia aoid or alfcaliae ©ataiyaed roaotioas, 
Lavoa® 'aad Walti.'-'l.' :^ol. ga^.. JU (1927V. 
gi» Oftstro aad loller£• M>* Soo... * 203 {1946)» 
S6* Krasmskii and Mlvmfi^ia^ Iteaia. Khaim. Sci. Pt* 
13§-# (1930) ii, S6t0 (19311 JiJCriVOBOS, ^kraia, 
Zfaur. ^ Sol. Ft., 141-6 {l^mf £%A*, ^^90 
GF# %mf &maL- Btlmm,. 2S@3S* 3*®AD.^  > S61 (1930). 
28. r©i^att|^|.^.Dl§$a* efaiar!/^? / B. 109*1? (1910) ££.4.. 
29,, fatebsa aM Pollard, ,C« Org. ^ 342 (1943). 
Itopassit and tkat tk© r«adtio» of 
©flcjlilorefeftoia wltb «tli|'3.eii# glr®oi io aoia or al^aliai 
meii« resiilta la %hm ®f a seeoisaary alooJaol, fM« 
was &kmm. ia %k® f©ll@wiag series ©f r«a@-tioasi 
A slallar stmiy m tl®amgs ©f styrsus oxit® has bo«a 
stfpsm® ©x:i€®. b|r aat toatri aieotola ia %}m pressBds of 
salfwl# ©r pliosp&ori® gav® g-alicoxf-l-pMsaylsttifl aloo-
iiois# Sttpposgilf' tfe@ sane ©«pomiis w®r® ©%taiii®d wfaaa atyrmm 
otolorotofirla whs r@s®tei wl-IJI tfa® @orr®s;p®»aiBg aleoiiol^s is tli® 
l>r®s®a@® ®f i^ar©3dl4«» Thmm B&ma to fee littl® 
to«%% W% ttet., ia tee latt®r ease, m%frm9 oxi4« is a traasi-
torf iat#m@iiat®* 
la ti» r«a@tioB ©f aato|rtoo-siigars of tha ©tfciylsa® oxld® 
m 
tfp®. Feat statsd t&at toy alfcalia# raageats results 
i» tb® fQEsattoft of botfa posaitol® protwts. A amfesr of illus-
tratioas ©f ttois tyf® of r@a®tio® is glirm* 
tis€«rtat®a br luispsoa*. H@ r®l>ort@4 tMt tb« olsairag® of 
iQ*. Itomsofe m$. Mud«ato®j^, iteUUt E» UffSK 
31» itt^soa.» .la* SMm* §i&*i SL Cii45)* 
m* frtmii mm»* mm* msL»» kmm» M» 
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35 la4@00b mad® it study of tibts reaetions 
©f 3,4-®|>oacy*l-bat@ii® with mthmot ia botb a©id aad allcaliB^ 
ffi@dia» H© sbow©d that th® r®a©tloa ©f 3,4-®p<xxy-l-batea« with 
sethaaoi ia the pr®s@ao@ of 0*5^ sulftirio aeid r®sults ia 
£-«ath03sy-^3*hataa-l-©3., Wh®a th® raaetioa was performed ia 
ffiathaaol ©oataiaiag of sodium^ th® «xp®ot®d I*iQ0tho3Cy» 
2-but®a»S-©l was obtaia«d* fhis is ia agreaaeat with the ia-
34 Testigatioas of Petroa* Th® struetares of th® produota 
33 
obtalaed w®:;^ ©ompl@t®ly ideatified* fh® meeMniam of the 
reaotioa ia aa aJLkaiia® medim as iadieated by ladeseh is a 
32 35 bij®0l©©Mlar auoleophilio dispMeemsat oa earboa* ' fhis is 
3e 
showa by the kiaeties of epoxy riag ©leaTag# aad the ooeur-
3"7 
reaee of Waldea iaversioa ia a aamber of iastaa®as« la the 
33. Kadaseh, |ii,« SlMtt* §M,* * (1946) • 
34* Fetroa, £« %% Sh@m, ^» i« (1938) 
M. 4524. 53«f iMm)77 
35* ffiatett, "Ptosieal. Orgaaie Ch^stry," MoGraw-Hill Book Co., 
Mm Yorls, 1^., p* 301.-303. 
3S* Broast«d| Hlpatriok, end Kiipatriak, £• ^ StiSBe Qqc*t 
51. 428 |lia»l# 
37. fUsoa aad l4i®as, ibid. > .5Q.> 2396 Cl936)s Wiaat®ia aad 
ta®as» iMd>. JH., 15fi U93t); Xiuoas aad Gould, §Si$ 
2541 (liSlf* 
19-
®f sstim jaattouM# wifefa 3j,4~@poaqr-X-bat®a« th® 
aiieX®©p&ll.l© mm^mM attacks l®ast sutestitacfeet oai^oa atom 
^lil®ti lias %tm iomst teasitr- m@t&©xid« ion is 
tbm fMs saa® tff® of reasoalag m\iM also 
m^= i- oa^—k GHQlCHgOOH^ 
0B|aoi^©a% + m^m—> Qwmm^mm^ * 0%© 
» 
l«€d t© tli@ c»f %M Bmm- ^mp^mOL in m aQld*oataljrsstt4 
0^  =- CH-C ]^^  O%0H •—> eEg= OH|®)OHgC  ^+ 
u m 
wactismt 1® vim @f tisi fast tliat tl© sof»al aMitioa product 
wms aot im tlt9 si®i&*@a'lmljs»t rsao'tlom^ ladasei^ iias 
WB 
s«®©st«4 %lm% a Qaimol®@mlar rtag @p«iiiag takes plae«» 
iiitdmttilsit# ®@jthmiim l&m. ilSXl} is stmMlimet b|r its 
^ GSg— GSSSCHgOH 
H XII 
o:i^ =Gi.oi-0»»gOH + m^m —- a%=- sHsssHgOH 
mmmmmt s%mQtwt® (XIIXU fim of tl^ darboni(»i loa 
0^ = om^mm^m ^  ^(m^Qn=Gmm^m 
XIII |XUI> «re«M pfft-ssat tto® possifellity of tk© fo3»atioa of 
fklB tjpe ©f reaotioa iias boon 
SB* Wlastela ani ;te®l£l@s, $MA** M» (1948) • 
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obser-r^A by in elesTag® of 3,4»«poay-l»l>uteiMi 
wi^ by4i'0®fa.liiri0 a@it, ia wiaiefe aoii® l-etoi®r©«4-hydrc3aEy-s» 
was .obtaiaM* 
Til® 3?©a©*ll0fts ®f pir©pyl®iii« ^zid® witti alooliol® h&ve been 
iafsstigatM fey Siiitwood aat f3Pmiiir«» Tl^y fciuM tMat ishm 
wmMtim #f BlmkQts witft profylsa# oxid® im tli® pr®s«n®e of 
sttlftffi® a®ia 1@€ to tlis fomattoa of b©t& isc»M»rs iE 
ai>p»ixiiaat«ly ©qiaal A is tto© aoit mmen*' 
tmtioA @aw a faigfe«r of tii® pariaary ®tiiex>. Ia tb« 
abs«»« ©f mf ©ateiysts siailar aixtar«s w®r» obtained. How-
®mv, ia til® ©as# ©f ba@i@ ©atalysis p]?a@ti@ally twaatitatiTO 
f@imatiaa of th® ®tJI«rs was i»btmiB«t» 
ab@¥« #fit@a«« iMiaatts tfeat im jraaetioas oataiyzed 
by bas« %hm mmM&pklllQ alte©ad4« im attacks praftrantially 
til# ©asbea atoa teaviag %k@ lomm density. In additioas 
iETOlfisg a© ©atalysts m ia a©id-©atalys®4 raaetioas tl» 
a»©&@ai« is a©t s© ©l#«afly dafiaad, siiowisg tMt tiia madim 
md eoaiitiaas ^•ttti3?«d fas raaatioa may h&v& a M>3pa proaoaaead 
iafliiaw!# ia tfeaa# ©aaas# 
fi©' y®a®tiQW of aasymatrieal. apoxidas witli laeroaptaas 
40 
''trnm aat baaa stadiad axteasivaly, Meaiti^aoa aad Soarlatasoa 
aav® f®portaft tfet additiim af irairiaas alfeyl nsraaptaaa to 
i^iabio»bydriB# fte fallawiag r®a®tioas w®^© raptart^. flia 
iiiiiiiruiijiiiiwiiWiT.il 
St. CMtsfoM. aad ftmm, MA** M» ^ Clt46i» 
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Tii® of tMa 9Qmpotiii&, 
-+- GHg^cia%oi—> {e^g|gHa%c%soHgC^g 
^ XVII 
hmmmt wss m% «8teblis&«4# toother mmpl& is 
4a 
frsfltftft lap#!!®!?, ®4 faiiteaaa wk© aomMudd epi-
sM s@Si« adr«aptlt@ ai^€ assm^ tliat 
%tm l»3*€ib®Ji^!ii@r®apt0«£-liftoxrpropaiie was 
teWSM^m 
A pTOof ©f stimattfra i-Qgardlag tli© cleavage of 
imspMstfital ®poxi4®s witfe a@f©aptli@s iias aot i>«©B demon-
strat#t» I'&s lavtstlfstloas In tiiis dlsasrtatioa will 
8®rr® to Qlmitf to a @«tala «xt©at tie aodo of additioa. 
4S# WYMMT KAP®L!©R, AAI FAATOAAA, SJK,., IJU 3.353 <19S8), 
-gs-
III.,. MPIHIMMTII. 
% l i , f % 4 a r g f t l t 3 i g r i . f l t t - »  
^•Di@ttoflafflii®pmpyl elilorl4« was prapared aoeordlag to 
%bm of Uilmm aai SMifley* To a solutioa of 200 g. 
molm) of 3^-di@tli|-iMijaopropfl aloofeol ia 700 al. of 
ohlorofoxm oooied la an io9 batii was added 324 g. (2.74 aoles) 
of thiojBirl eiiH^rldw* After tke addltioa was ocmpleted the 
solution wm for one J^our. Tbm oJ3.l0roform and exeesa 
tfaionjl ebioride were distilled off under rediveed pressure. To 
tke residue was added absolute ethanol wHIoIl waa then distilled 
off leaving a ®rystallli» residue ^ J^dletHyleaainopropyl 
stiloride iifdro€jliloride» fii# residue waa dissol^d in 500 ml. 
of etMnol iuad added to a suspension of 114*5 g. {1.45 moles) 
of tM.ourea in ^0 ffil« of 95^ ettianol* The eolutl on was heated 
for six Itours and oooled* fo the solution was added 3S5 ml« of 
ligroln Cboilla® point 60-68^} and 1450 al# of ethyl aoetate. 
The produot, however, did not orystallize out on ooolins* 
solvents were reiioved and the i^sidue orjstallized tmm. absolute 
ethanol said ether to give 32E g. (90^) of produot whloh melted 
at 12S-30? 
Anal. Galed. for OgSgj^lgClgSi S, lE.El. Founds S, 12*03 
and 12•07• 
43. Gilsan aM ^hlrlejr, £. Oheia, ioo .. 988 (1944). 
^Z4i^ 
Th& used In th@a# ©xperi-
ffitats was pr®par®t bsr fefee aetiiod 4#s@ril>0d try Giima and ©o-
44 
wojpfcsrs ©r from %lm is©tMomroBi«a salt as givaa lieare, Tim 
yield® tmm ttm aetltod w&tq move eonsl stent and 
the pimdaet we,s &£ a better qimlity tljaa timt prepared by tlie 
sodim liydrosalfide metfeod, 
f© 3l£ §• 11*1® aoles) of enid# if-dietliylmlaopropyl 
iaot&iomroiim ©Jlleride liydroehleride dissol'fed ia SBO ml. of 
wa3» water wai i^ded if g* ©f sodiaa liydreaEide dissolved la 
itl» of water# Ttae eolation was atin^ for tweaty minutes 
aad satmreted with sodiw @Jliloride« TM suspeaied oil was ex* 
traeted witli et^er eM dried orm sodium sulfate, flie eti^r 
was eiraporatei aad tlie residue distilled to give g. (44^) of 
p»du@it distilliag at ^iz*t »«j 1.4S70# %e yield ia 
tMs eoBversioa is eoasiderably iaereased when the pwp@ iso-
tkiouroai^ o<Aplsx is used* 
A ®uspensioa of S*© g« (0»Q144 aole) of eiialooae aad 2#44 g, 
44 CO*0144 ffiolel of ^-dietbylaaiaoethyl a^oaptaa liydroohloride 
la 10 ml. of benaene vm rsflaaced for eigat hQwes* The beazeae 
was distilled off aad ttie residue wae talom up la a sisall anouat 
44* Gili^. Plui^ett, folMa, Fuliaart, aad Broadbeat, 2^ isi* 
Cbaa. Sue.. ££, laiS <194Sl. 
&t mhsQlmtm ©thaaol and petrol^w ®tla®r C boiling polmt 60-68®) 
aad®t- until pr®®lpitati©a begaa# Th& yiald of opystsaiim 
pi^odwt was § g» {f£^) a®lti3ag at 113*1§? 
0al®d. fof Gg^H^O^lSt M, 3*71j S, 8.48* Founds 
M, 3«if aad 3»fis- S, 8*44 aad 8..M-
StTOiml attiapts mm mM to iaitiata reaetioa b©-
tw®d& tie mmmmptm aad tb@ @Ml#oa« in alkaliae ffisdia* fo 
f«di€th^l»isodtlirl naroaptaa i^d eMlooa® was added oither a 
soltttlos of sodim attlioxld# (10 al#) or 4-5 drops of piper-
idiat* froa ail of tli#s# r#a@tioas oali' starting materials wars 
obtsliiad# M. attimpt will ba siada to explain this apparant 
InaotlTitF ia th@ disoussioa# 
MiatftiflaaiaopTOpyl imtmptm lijrdroohlorida, 2,64 g, 
(0«0144 was eoadaasad with eibalooaa, 3 g« (0*0144 mola), 
ia baaasea® to gi-r® a vary hirgrosoopio prc^uot which was not 
aasili* ©rystallisad# Tl® aatarial was waited with sodiua bi-
oarboaata and axtraetad wi^ @th^» fhe athar was remo-rad and 
th« rasidual oil was rafloxad in ^thyl iodide for oaa hour and 
allowad to oool ia the rafrigarator oTemight. Tha orystalliaa 
prodwat whlah praoipitatad, 1 g. (1?^), was saparatad, melting 
point 111-12? Haorjrstaliization froo a solution of abaolutt 
o 
athaaol aad athjl aaatate gaT® a saltiag point of 112-13. 
Oalad* for 3,#01# yotmd* 2*0O« 
4'>PiE9attolaiaia&-.4iaathoxyefaalQQnft. 
fo a solntiom of 14#i g. |0»1. aol®) of ^.-difflethyiaaiao-
tooazaldtlijt# aad 15 g# |0#1 mol®) of ^-motlioxyaoetoplieQoae in 
40 al« ©f'sbsolut® ©timaol was aM«4 a ^lutioa of -sodtisaa 
©tlioxit® p3r@psr#€ froa 1 g» of sodim ia 10 ml# of absolate 
©ttoaaol. Ttm solatloa wm waimot md allowed to oxystalllze* 
yioM was 24 g# (00^). Sto^fstalllaatioa fsrooi ©t&yl 
a®®tat@ gaT@ tfe® pur® oorapouad, g2»a g, i f^h mlUng at 127® 
4§ o Ff9lff«r rofsoirts & aeltlag poiat of IBf &M m yield of 40^. 
To a solntloa of 14*9 g# (O.l molel of ur'Si®etiiylamiao-
lj®a«aM«liyi® aat 15.4 g« C0»1 aol®) of g.-ofaloroae«t0pii«aoa« ia 
40 al» of absolat® etiiaaol wa» aM@4 a solatioa of sodltaa atiioxlt® 
pr«pa3?«t fi-iMa 1 g« of s©ai« ia 10 ml. of absolat® otMaol. Tfee 
•&m&& was S8m5 g,. C94#| » leerystallimtioa fifom otiiyl 
ao«tate ga« tto® par® ooapoiiad, BO g» (&0), aeltiag at 140-1? 
4i o Ff®iff®r aad El®m report a a®ltiag poiat of 140-140.5 tait 
gi'T® a© yl@M« 
•>Xl«Ai®ttelaffiiaQ®thyli^roaptol« ^•^(p^diffiatagl^. 
A mlxtiir® of 3 g, C0*01'? mol®} of 4-4iTOtayla®iao»4-m0taoxy-
0j^al#OB® ml 1^*44 g* {0«O144 »1®} of ^•diatbylsymiaoetj^l 
45. Pfalffar,. 4aa., ML 253 Clf^sK-
46.. ff®iff®r aai Sl@a, M* 1904 1lf33h 
•37-
a®r©aftam in 15 al« of absolmt# etiiasuol was re-
fln2»d tm tliifty JHoaifs# tM solutiott was aos^aatratad aad the 
aui'stallia# rasitw fll%«pai mM *asfe®t with attorl aeotat#* Tke 
riali was 4«£ g*. C©f»§^), aslti»g peiat 145*6? 
Aaal^ OalM.# f©r S, 6«g2. ISHMJ H, e.«88* 
fit® praparatistt was i&@ aaa« as tfaat giY®a aboTe* flia 
rl@M tTm. §»0 $* iOm&B ml@} of 4-dim#tliflaiais0-4-oiiloro-
atel0©a® aad 4»0 g* CO.OEM aol®) of ^ •diatjaylssmiaoatiiyl Bier-
oaptaa JnfArotskl&ri&9 wm f g. {'^'1^), »©ltiBg &% ISO-^E? Sevaral 
r®©r|rstallt»ttQms flem m ©t&yl aeatata-atfaaaol mlxtwem raised 
tli@ mltim point to 14S-S? 
toal« Oalod, for ^^mads H, 6.14, 
f® If# 3 g* i0#O§® aole) of a-a®©taaiaoaQ®topfe«QCiB« and 
g» C0*0t8 sola) j^^difflefeflsgaiaofeaaaaldeiijfd® la 100 ml# 
of atosolwt® mthm&t was addad a ssflatioa of sodiim ffletiioacid® 
praparad frta 1 g# ©f sodiia ia 10 al» of aatfeanol* fiie sola-
tioa waa allowed to staad tm s®^®ral faoars* %« arystalliiw 
pr®@ipitate was fllt®r®d aad r@@rystalliz«d fteoa atliaaol to gif® 
o 
Ei g» of prod»t melti^ at EOt-S, 
Miml* aal@d« for 9*0t-. foaads M, 9.IS, 
-gs-
Thm pmpmmtlQB. was aade hf r®fl«xing 6.0 g« (0*01t5 mole) 
i 
of 4-diast^l«l»9*4-a@®ta®i]a©0hal@oa# oat 4»0 g* (0*0236 moleJ 
of mT^mptm, i^aroohlorid© in absolute 
©tfaamol for twsatjr-oa® kmsrs* solveat was ramofed to give 
a orut# yleli of 8*5 g, # fh@ piar© ocsBpoaM melted at 
o 153-^ after several reorfstalllzatioas ttm a mixture of 
absolute ©tbaaol, etia^l aeetat®, aaA ©t&ei?# 
Mal^ Oalei. for Sigs%^%%G13s 1, 8»S8. founds K, Q,75* 
T& a solution of If.? g» (O*! ©ol®) of £r^^®^3^Qoaeeto* 
ptonoae amd 14*0 g» (0«1 aole) of ijj-oiilorofeenaalde^yd® ia 
ettenol was added a soluttom of sodlim matticaide prepared from 
1 of sodiua aM 10 isl* of n^tiiaQol* Oa standing t^e product 
orji}talli2»d to ^v@ £1»3 C6t)S) , ffltelting at 167? Heerystal-
ligation fron etb^nol did not oiiange tlie melting point* 
lnal> Oalod^ for Oj^^^^O^Ols H, 4*68. founds U, 4,S>7» 
B»AeatmiB^Q^/ *{p*tolyMaroaBtoU/g »Cfi«olilorQBliBnvli propio^ 
To a solution of &mBt g« (0,02 aolei of 2-okloro-4-
aoetMlnooiMleoa# and S.48 g# {©.OS aolei of ^"thiooit&SQX in 
etiianol wa@ added E drops of piperidine. solution wa& warned 
-2f-
aai s@t aside to erfstalllm#. fim jrleM ©f pur® eaapcmad after 
®rrstallisati©a twm etfaaaol was g. (85^) aeltiag at 148-t? 
Anal, Galad# for H, 3*3g. Fouad: S, 3»57» 
To a aolatloa of If.f g. C0»1 a^le) of i2.-aeotaffiLlaoao®to» 
pteaoft® aad I3*f g# iO»l aol®} of |j.-a®tlio3Qrb®aaaM0lyrde la 
etbaaol was added a Bolu%%m of aotlw etlioxlde j^repared from 
1 g# ®f sodioa ia 1© jal. of absolat© ©thi®i©l* fiie yield of 
piodiiot Mlting at 199»gO©^ was SO g« (64.5#) • EeorystalXlza-
tloa froa §5^ etiiaaol gave a aaltiag poiat of gOO»l? Diltaef 
4f o 
aai ©o--work®rs report a meltlag polat of It® by a preparatioa 
ia aaot^er mm®w* 
p**i#^lialiate/n.,rrl:i'*l0l.ylii§,3magit,b / "israt ttoyplagftyX) sMia* 
BhQBoae. 
A soltttloa of 4»It g« C0»01 BM>le) of 4-ffl8tii,os;y-^-aoetaialao-
ehaleoa® aad 1*S4 g* {0»01 aole) of g,-taio0r®sol was iieated ia 
ettoaol for t»a atantas aad allowed to eool* Tiwi yield of pure 
o prodnet was 5 {91%) mtltlag at 130-1 after reorystallizatioa 
from etMaol^ 
Aaal. Salod. for O^^ggOgSSs 3.34* Fouad i M, 3,35. 
4f* PiltMey^ leuMaua, Bela» aad 3oticumer, crakt. 
124. 81 CltSOh 
-30« 
itiiyj p -fayaroxyethrl .Salfiaa. 
Jm a y@a@tiOB flasfe, equipped witli a stlrre® and a reflux 
aM oool#d in an i^e-ealt featto, was plaoad 33 g. 
C0*5 mQla) of 8i^ potassim i^dKJXid#, 25 g, Co,52 laol®) of 
aattayj. aayoaptan, and 5f .i {0.4S mola) of styrano oxlda* 
Tk@ SttspaasloB was sti»ad aal %fa@ oojo^ansair was olosad off t© 
glw a olosad ®jrst«# fli® io® batfe was r«toir®d and th® tempar-
atw® of tM® solution allcwat to rlsa gradually. An axothemlo 
waetioB took flaea rapidlj, t^® flask beooaiag quit® hot 
and til® soiiatioa tuifaiag a dark x®i. fto® raaotion Mxtur® was 
©oolat i*^lat«l|r and diliitad witli mtar* ftoa solution was 
aoidified witfa glaeial aoati© aoid and «xtraot®d with athor 
t© giw If #3 «» of pmi,mt diatliling at im»i 
20 m 
a l,5is©| t gQ lamM; m m.m Coaled.), 4t.if (obs,). 
1 lik® mmvmt of fc^run was obtaisiod* fba main fraotioa was 
radistlllai but tfe# instants not ©nangad. Prolog^ and 
m*WQtk®m gaw tJte feoilii^ point of sataiyl ^ -phanyl- /3-toydroaqr-
atbrl salfida as 141-g®/12 
A solmtion of 1 g. of aethyl ^-phenyl- ^-hydrosyathyl sul­
fide and 5 ®1« of astliri iodida in 5 al# of iMthanol was rafluxod 
4Bm f»log, Hatiiii Bmuohli^ and Bayaiiaan,. Helv. QMiai. Aata^ 
^ Igoi-B# fl944) ££.4., ^ 848 ClsiiJZ/. 
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4t o tfca a®tfeo€ glvea by Slirta«i' ant fiisoii aat at 164-5.5 
s«f«i?sl 2?@#^st@Ilimtloas f»ii fS^ ©tJbaBol and aoeton«. 
Ami.. Gal.#(l» fo^ feuMs H, 16,40. 
. ..f ^ Afurl* J»3bi:JLii* 
^ suspsasloa ©f 20 g, |§»lg mi») of pfeeaasyl aatliyl sul» 
fi4« afli M»§ g» (0«l.2 mlml aliaiiiw l0Oi>i©p©acl4« aad 175 ml. 
©f irj isops^^pfl al®©|i#l was distlllat at a rate of 20 ®1» par 
b0W« ilstillatioft mms vmtil no aoetcme oould 
1># tetaotat im tJla ilatlllatag approjdaatdlj flTa hoisara* flia 
suapas^siOB ^as ooolat a&& poairet l&to dilmta Igrdrooibilorle aoiS 
aai @3Et?aot«a mi%h ati^r* fli® atl^i* was dlstiUad to giw 
5.§ g. iZ^) of par©dii«t distiiliag at UB^/M m»j a^S 
l.»8if6, flia matModli# of ttola ©atarial aaltat at 138-9® aftar 
i?a®i*fstalli2ati®a f»>m m abaolttte athaaol-atfaar ^slatioji# A 
ffiisad aalM.mg point witli tba M<^iodi4a obtalmd bj tba eondaa* 
satioE of Btfmm oxlda and m%kfl mmsiptm in the prasaao# 
of potaasl« fefdroxii# »aa not dap^si»4# 
. ,l!fefaw4.. SatfMi* 
fo a 0«1 mlM soltitioa of aotim atlu^ite was added 14*7 g* 
C©#1 sola) of Jf'-diatli^lwiiiopfopi'l wroaptiM ia abaolu^ 
atimaol* Tq tills B@l^ioa was addad 19*9 g« (0*1 isola) of 
p4t«ftaoyl hmmi&» la afeaolat# al^^l* rsaatlom ®ixtura «aa 
4i». Steiaair aiad Wmmm^ "Idastlfloatlom of Oi?iaai® GompouMs,** 
lolm m& Soaa, In®*, Mm Torie, (1040) p. 143» 
twi#5r ait»©t@a tm tw® kmrs and e0oldd« fb» sua-
p@M#t salt was aM tMt filtrat# was 00jnte9at3rat«d 
r«dt3e®t pr@s®ar@ aad «ctra0t@d witb Qthm* th& etti«r 
extr®@t was dapi»€ aiii distilled to 16 g, (62^) of product 
tlsmniBg at »*! l*524©i d^^^ 1.00S7j 
m C®al©d*l, 81,0a f©bs.l» la aaet&er pr#pajratloii tli« 
t&llml&g. &.om%m%® m®m biSlllag p©liit 157-61®/i aa#; 
20 
a g 
Ami. Oal©d. foif H, S.gS. Feaads H, 5,62. 
y^l)i®tteIaalaQa»prl g^aa#?! Salflda 2.4^Dinitgoi>itaByl« 
k.ydmme3!ffii» 
Til® g>4'-diait»DpibL#iijlfiiydiraz0aQ was pr@par®d by tlio 
49 @ 
msaal met&ed to gl*® a melting pQlnt of 1S3-4 after r«-
©rystsllissmtiQa fr©® abselut# ©tbaa®!# 
•toai* Saled. f#if H, li.SO. feaads H, 14«eo. 
^„r?teaTi>g„<^„.si^g:toirtHiTl Mnat* 
f© a selatloa @f 10 g» C0.03?S aol®) of ^-dletlsylamiao-
propyl pheaaoyl salfidt in 100 al. of dry isopropyl alooiioX was 
add^d 1§.4 @« C0*07§@ nola) of alanlaiM Isopiopoxido* tlui 
was sloisly diitMll#d aad tests mre mado perlodioally 
©f tjNi dlstlilat® for %h@ pmBmmm of aoetoaei by tostlag wltli 
a,4-dlnltnipli«ayliiyira2la@« A asgatlt® test was obtaiaod aftar 
two tears* Tii# roaotioa mixtare mm poared iato dllata aydro-
9blori# a#id* aolmtioa was @3:traotdd otiidr and driad. 
Tb® etk@r soltitioa disfelllad to ^'r® tfai^e fraetioasi 
a 20 ClJ toiling poJjit 168 /1,5 1.541Si g g, (gj boiliag 
o • • » polat /%m5 wmrnt a © l»5ai@j s g* (s) boiling polat 
If4-S®/1«5 •*» I 1«SS8® | 3 fb® roSuotioa protiiet was 
frmetim 
,hrSmmXr!i.4'^MMm9$Ml 
f© a fe®iliag sslmMom of 15»S g* (0*107 toIo) of 
aM 5«i g» Co.l aolol of potas-
si«t ^tif^iA® was ^<ltt ®»4 g* (©•O? »ol©> of styreae oxi4o* 
soltttloa was fo^ slimta® dllutM wltii 
wat@f* soliitioa wmm aeltifiod wi'Mi S g» of glaoial aooMe 
aoii ®M. «3ctrtet®€, witfa hmmm^m ffi® to®i5g®as was dri»4 ov«p 
soiitia sulfaio- asKi tistillot# Th®- reaidtit iiiatlll©4 at 
i4t-§B®/o.s to gifii t»§ s» {.^,-5^) J ussesj 
I^OISSI m ai,4t isaloA*!, SS».g4 C©ba*K 
Oalot, f^' Oj^g^gOJSis 1, 5*M* fo«ats H, 5.44* 
MMmUwMA* 
A sitspsBsl^ g# (0»S aola) of pkomterl efalorid* 
€iEi 40«3 .g» |i«a «@l#| of al«iam is@pi?op^i« in 150 ml« of 
isopTOpfl aleolaol was slwlj dlsMll«4« flio tistillato tiraa 
t@st«4 p0ri:0tl©allr wttii i^.4^ii»ltropfe@iyrlfay€yaslas for tii» 
prasaso® of aootOBO* Aftoi? tJtiyoo m& ooa-lialf ^oura ttie tasta 
rnmm aagative# tM mmlmtlrn was poiirai isfei ailata bydroohlorlo 
a@it aaa ax^aotai^ witfe ftas^na. tb® feaa^aiw was 4ria& aM dis-
tillai t® gi*i &M g# 1®^) ©f pm4m% hoilimg at 144®/3^ m. | 
a g I#§§!.©• ' :r@i)orfes tlia t^oillag polat as 
llS-gl®/M w,:| a^l i,..S5E0«l.»5^| aM a ji#M of 
, / 
^^wwLwmmwl Salfliift,, 
fo a @Q3Liiti0a mi 0,1 M&&im ®tfe©ztd« ifas aiid#^ 
1.3*S g. f©»l. »0l«| 0f laereaptaa In 25 ail# 
&t at»9©iii$« f@ tMs solLmtieA was iiM«4 iS«4 g« 
10,1 ault) ©f la S§ ®1* of absolut# 
Tb@. B^lmtlm was for kowe Im an atisios-
ptoer# &t all^§®», 'fl» selmtioB was soolM and t&# pipBteipitatM 
salt flm was -to gl'r# X9»5 g, 
ifB^} ©f psom&t SlstiXliag i5£-»§®/l,5 a^| X.54g5, 
t© a soimtiea ©f SO g# a®i«) ©f ^-di®%jtiylaffiiiioetliyl 
aad Xl.»S g.» ©f poMssiw li|r4i*oxi4« was 
aM®€ tl,fi g, Co»ie <ar stfrsa^ Qxld«# fj^ sEJltttloa was 
t&r iiftma mlmtm msA witii wateir, Tk© solmtio» 
was aeMlfl@4 mitt XB g. (©•S glaoial a©«tie asit and 
%te® suiiittoa wl^ h^mmm* Tm h&mmm was dried ov9r 
s©di» salfat® aad dlaMll^# prMi;®t distlllsd hQtmom 
US«55**/©.§ m* gaw t C2®^) of par® produBt 
distmiag at isa®/o,§ I i*mmi d^Q i.oi7§i m 
f®,8f .i#al0d,), m.lft |®tes,|,, 




tm m mtu%%on of 43 g# C0»aS5 ®©1@) Qt ^-diatMyi^aeetliyl 
s«3.fl4« m& ll#i g, |©»a Milt) of potassiia fey-
€TO3Eift# was aM#i £l*f g* {©•IS ml®} &t styr&m ©xi4«* 
8©iiitl©» was feflttcit for ©a# to&ittjp sat poi»84 lat© wator* Tl» 
s©lati©B was a@itifl#4 wltto 12 g» i0«2 aol®) glaoial aeetio a«id 
aai #xt3Pa©t@i wit-fa Tito bestssm# was 47iad aad distilled 
; 
t© gi-r® W g« Cis^l 9f p3ro4iat iistilllag at 160*74®/0*6 
^iistllla14®ii gaw tb# pm% dlstiliiag at 180-S®/1,.5 mm,.; 
m g l*M4i» Tkm ims a taadsn^ir t© distil la a diraat 
ratio •mi%k tite tiatM t&at is,, bf iiiaraasisg tiba 
hmtk t«sp^ati^a tii@ Milii^ i»#iat wouM riaa* 
iaal,> Sal@S» tm 1, 4.§0* F^uaiJ M, 4»35, 
50 
1b a 3 lilfeert flask.,, aquippad witli a stirrar, 
tooifiBg tuamlt was plaast 5§6 g. C6.0 ajolea) 
of apistoloreteytria, 4ii g# {5«i aolas-l of diatlii'laaisa, aM 
10 g. {!»© ^1@) :©f watar# s.0lmtio,li was atia^ad for six 
teiira at a t.«ip@i?atm»a ©f E8-30^* tJle t«p®.i'a^r« was than 
50* Tliia awfoiaii, was pri^arai bi" a Mdifiaatioii. €iC a prooadtira 
subraittat la a li,D,a«S» ipepart fsoa ^a labaratorj esf 
Ooltmfeia %tv«aity, .»®w fark. Mm lmk» ?l» eoapaiiM iuw 
also hQm pratarad br &ras%^ aa& O^asmtair, £,. gm* SIhb* 
ca.a-a*a-)t ^ cimi Zi«4#, m* m^s (li^Taad 
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oUtaia©i 13 CSE^) ©f tfaiopiieaol dlstilliag at S8°/E0 sm.; 
m p 1#^S» Afprexlffiataly S g« of mterlal tistillofi at 
115-»gl®/0.5 m* , wliiofa later ®5lidlfltt. TJils is probably tJMi 
iis-ialfida* 
Wkmn^l Bnlti&m. 
1m a SOO al. flask ©twlpped witb a stirrer, 
mtlm. ©©at®as@r» aaa troppiag tunml was prepared 0.2 mole of 
pfaeayllitMw a® ate«« f© tiie etter TOlatioa imder nitrogen 
was a44#t §,•£§ g,# I0#lf5 g# ate®) ©f sulfur# reajetloa was 
spoataueoms and eoaplet# as sfeowm by a ae^tlv® color test 
{Io« 1) . for aa or^^taHie to tMs reaction 
was ai.ie4 a solmtios of gs»g g* (0»18 laol®^ of S-dietbyl-
is try etli«» aolatlon was aM«4 
slowly as tlie reaetiom was exottieralo* flte reaetioa alxtur«. waa 
r»flii:i»i o^emigl^ aat &yi3»dlyig«S'wltti water. Tim etber was 
separatet bM SrieS* distillation tbere «as obtaimtd 25 g* 
o ^ 
of proiaot boiling at lM-30 /§•§ *•! a ^ 1*5452. 
fMs o<»p®iiii!i *as also prepioreA' by reaoting the sodim 
salt of tMop&anoi ^tb^ tb® S-«ti®tbylgBRiao«l,2-epoxypropai» in 
a dry soltitioa* fto» yield of prodnet distillii^ at 
lS5»i®/0*5 *• was 
Calod. for H. 5.s§. foiMS H, 5,^. 
la a 1-liter tbree-aeeked flasBr* eqmifped witb stirrer, 
r@fl®E £»Bdeas8r,t m&, dsoppiag ftaaa^- wM^ bad U&m. swept oat 
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f0 a soltttiam of 12s»4 g# (0*1 mola) of it-tMooresol aM 
^•3 g, 10*1 g» at^) of se€ii» in %&lmm was addod IS.9 g, 
C0«1 aolal 3-di#ttifl«»ia©-'l,E-0po2^ropaiM. fMs solutloa 
was r@fltix#d for Qigh% hmwm a Mtrogdu atni^spliero* Tlie 
tolatB® «as ea^6ipa©%®d witfe dil«%® base aft®r wiiicii tli© toludiui 
lar®3? was drist aid tisMll®4* PlsMllation flsided 15»5 g» 
(S5^) is£ dlstilllag at lSf^/0»8 »t*j 1.5412* 
Aaal. Calot, for Oj^^HggOlSj H, 5»53, founds M, 5.65 
fo ® solmtiom of 12*4 g« iO»l mols) ef jgr^aaiaotMophanol 
la tola®a» was mdd@t 2*5 g« C0*1 g* atim^ of sodium. TIm 
solatioa wm mtlmm^ \m&m attTOg®a and is,t {0.1 liola) of 
3-diet^la®iao-'l|,®-@poxrfrof aB® •was add«d» fii© i^lmtioa was 
refliEKod tmt ti»«lT« tooiirs aad dilated witto water# 'She tolaeae 
Mfm was 8@parat«d, dritd, aad distlll«d* Tlis prodaot distilled 
@ EO 
at 153 /1 M. to giw 13*5 g. (5^,5^1; a ^ 1.5763. 
Aaal* Oalot. for 11..0a. foaadi H, 11.04. 
.B-gfeigyasfewri, gufcriOi* 
'S& a solmtioa of l#a7 g» (0.055 g. at«m) of sodiua aad 
B g» (0*055 to1@) of g^-eJhiloTOtMopliaaol ia tolaeae was add^ 
f»£5 g. (©.OSS s0l») of S-dl®tiiyl®®iao-l,a-epox3rpropaa«« Tb» 
solatioa was refliixed for six Hours a^ dilatad witfa water. 
tolmeaa X§^& was s#paMit@d w&i. dried over sodiua sulfate. Di®-
tillatioa of the tolaen® extraot fielded 3.5 g. Ces^) of produet 
IS W distilllug at Uf-Sg A»5 m.i a jj 1.5517. 
0ale4» f®f Qj^H^QlClSi H, S.IS. fsttUds H, 5.29. 
A siispsasioa a£ !?•# g# {©.1 a®!©) of sodiua artolu«i»-
8iilflii®%« and 12.S s» (O*! a®l«) of S-dietfaylamlBo-ljS-dpoxy-
propam# i& tolii©&@ wmm mfXme^ tiMdr a Bitrogen atmosp^ro 
for twmlm. feioisrs* @olatlo>& mm diltcted with wator bb& tfas 
tolm«m© Mfmw- s®parat#d* tolm@n@ was dried and distlll«d 
t© gkm § g» tl^*5^) of jprodtist diitilliBg at 21?°/l sm»t aM 
seltlag at m*ft 
Amlrn Galod* f&T M, 4»&2. foia^: H, 5.1g« 
fo a smsfe&^oii ^ 2*48 g* C&«16S g* atom) of sodl«m asi 
i5«5 g« C&«IOd ]Ml«l of j^*aslBOtMopli@mo2. in toluo&o was addod 
12 g# C0*1 sol©) of stfr©a® oxide la tolnea®. TJb© solution was 
»fItisad tm&er an atmoaflidx^ of iiitrogen for tlira© ko^ira and 
dilated ultA water# fib® tolmeEwi layer ms sepai^ted, dried, 
and distilled* Itteapts at distillation of tii© prodaet under a 
r@dm@ed presiare of 1 w, rssalted in d©®«»position# TIm 
prodaot was finally distilled at 1©§*^/©#O01 am, to gire 17 g« 
im$\. 
Anal, aalod* for 1, S.fl. foand: M, 5.60. 
f© a solution of 3.13 g» {0«136 g. atom) of sc^um and 
•«43» 
^ £* Co#IS® mt y-AimthyXamlnopsopyl m@r&mptaM in 
%&lu@m was aM®d t»5 g» {©•136 m&lm) of 3,4»®p©3i£f>l»lmt9x^. 
flii solttttoa was 3r®fIwaraii for ®lgto% Isoars and di luted with 
wat«r» fk® tolmas l®y« was sepmsmted aM drl«d ov«r sodluB 
SRUtlfatif and distlllsd. ffe® field of pwm prodnit was 18 g* 
dlstllliag at l^®/0,8 *#| 1.50^1 d^ 6«98d$; 
Ml ii,iS Cealod.)» ©5.9? (ofes*). 
Ami* Oftldd* for 6«4iF« fouaii S«,64« 
Ite a soltifelom of 3«§ g# {0#i5 g« atoa) of sodim and SO g. 
C0«3.5 TOl#) ©f /?»di0tferls»ia©@ttofl Mareaptan in dry boazeno 
was add«d a solatli&a of 10»5 g» {0».15 molel of 3,>4-»p<»cy»X-' 
btttQ^ IB tor ffc® ^liitioa was r»flii3E»d osdor & 
aitrog^ a^spM®3P» for tears aiad diltit«d witk water. 
fli@ tmmmm Imjer «as Mpara'^,. dried, and distilled to gi-ve 
£6,0 g. CSf^l of diatilling at 111®/1*5 mm. j 
2© 1.^44J d gQ 0.«8ii| Mi 61.^ Coaled*U 61.3S (obs.). 
Anal* 0al®d. for M, ©.90. foisjds M, 7,17.» 
te4allifli§«l .prWFMmmr:..A,:rMUmL 
f© a stiiipe»si®» @f S»8f g* {0*1^ mole) of s.-aaainothio-
pkmml i& toluene wm guided f«7§ g» (0*1®@ ^2e) of 3,4 epoxf-
l»hmtmnm in tolmene* fiNt eolmtlon was refltaed iiMer a nitrogen 
atiaospliere for t&ree kmm and then dilttted witli water. fJbe 
tolaene lajer was ^parated# dried, and distilled to giw 
ie,5 ©f Pfaiunt distilllag. at ®a, 
.iri* Caiei. t&r s., ie*,4a^ ^ovmt 
«, f:»g©| a, I6.4g aoi !#«»• 
^sSIf „llfe,aar* • 
T& a teilisg s©l.^lf». @f lOQ. Hi. of ^-tl.©t^laiBiao«tiiyl 
ant W gm iQmM »l@) ©f potass!w, «as aMod«. 
fl'tt aimiit#®.| 40 g# CO#ii 3Wl@i ©f st|T«ii« oxli«» ^Imi 
wms #xtra«t©i wit& hmmm., toi©4,, aai <iiatili«d, Tim 
pretext at m* to git® ^ g» (49'^) • ®f 
SQ- SO' 
piSDtwti ummi € It CoalcidJ,, 
» 7O,£0 
emlM.. §^^]^OgSs .1, Woms&t M, 5*68 
@yi^ 5«€f* 
ratfitaaratoi., ,Il&,gg* 
M @0lmti0a mf 10 g« |0»@4i aoljel /?-ii®tfciyiaaiiio@tbyl 
©tfe^r, 40 al# of acrntic aaitydrld®, 
sii^ $ g» ieP s«3ftl.i«. sssatate w®s h@atii.€ oa a steaa eoa® for tlir©© 
ItoiiTs# 'flii' was foap®i lat© l®@ water aM 125 ml. tjf 
.affla©a£« Iiy8»»xit« «€€©€•• fim selatiofi was ©xtraetod witb 
irl@d 9^@r aato^tj^iis sodiw- siilfat®« hm^mam 
was @"yap®rati:¥@lj 4lstill©t aat tiie residnQ. Sistille^ at 
0 SO 1^-41 /S#.5 m gtm M i, If^l.af pTO4tt®t| a P 1,4910; 
l.§6fS| » ff»Sl |®al8t.i| 80«ai {©I>s4.* 
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«f I A fflisced aeltiag point wltli an 
amtfeiosti© sittpl© of pte^^laootaMofeydo E,4-aiiiitropii»aylli3r4ra» 
# 
mm al^ Miltiag at iiS-f was aot top^ssod* ft® ^,4-di-
nlt»®pMii|'lhf«i»2Qa@ of tli® m^mA fraotlon a@lt«€ at 203-4^ 
aftoie aovoral »»«ie|-st«llimatl©as fyom an ©ttiaiiolHa0tIi.jrl oollo-
sol'ips aijctiir®# fli® rsorystailisatloms oaa also b« md® oqmally 
mmll a ^ ottomsl aad aootoao, 
Aaal* Oalod. tm \g®3j®4®4® loa^s H, 13*9# 
aM 
Ito a®Id soltttioa followlag tii« mthmt esctraotloa was 
at^tmlisod wi^ Si sodim tkydroxid® aM extraotod with atbeir* 
tkm atbai? mlmti&m «as i^i«A aM dlsMll»4 to g^T® 3 g, of 
o S© 
Mtos-ial toolMni at 14S | a 1*43^, pirns a slight foM-niB* 
ploya^ of th® ilstillat®, s®lfead at aft®y soerystal-
llgatloa fmm ©thaaol* fto pioimt® titm a sa^X® of ^-diethyl* 
mimoothyl alooiiil lodalt} wa® aloo foutad to molt at 
ff»t? if his pitmt® had aot proyiotasly toe@B desoribod.) A 
Mix®d mltlmg poiht of th# two wa® m% d®p.r®®®«d« 
toal> Caled* for li»20. Founds H, 16.30. 
fo 0»1 ffiol® of ph«nfla@®tald®^r^@ CSastoaa Kodalc praotioal 
50^ ia mtimmX} and 0«1 aol® of ao@toph®BOS@ la ethaaol was added 
10 ffil. of mothamol ooatalBimg 1 g» of sodi^ia* fh® solatL on was 
§3* Shrla®ip asd fmson, '*i:d@atifi@atioa &£ Orgaaio G®aipouads,* 
?oha Wil®y aid Sobs, lao*, Tork,. H,T», (1940) p» 108« 
-47* 
for on tka steam eolith oooled, and distllXod* 
lost of tfa® starting aatsirials wsr® s^ooirersd plms a mmll 
f^attloa filstllliag; at 150-60^0»§ «• B,4-^initropli«iiyi-' 
o toydraKoa® of tMs aiatsriai aeltsd at 203-4 aftor rsorystallissa-
tion fiom m mlx^wem* M mlxsd. n^ltii^ point 
with tlie a,4*dimi^©p&eisrlftiydrai5oa« of the material, distilling 
la thm Bm» Jpaag® resulting fif©» %im tayti^olysis of ^-disthyl-
atfear was not dspressad. 
In anotbsr focparimant piianatiiirlidanaaeatopiienona was pre" 
54 pared aeeo^diag to tHe laatliod giv^ by Koiilsr and Ckadwell 
ttm til# prapaamtii^ of bansalaoat^^anona* ^ a solution €it 
14 g. iQmZB aolaj of potassim bydroacida pallats in 120 sal. 
watar was addat B4 g» (0*2 fflola) sT aoatopteanona and 24 g# 
(0#g Kil#^ of pikaaylaoataldaliyd# C distilled trm Eastman praeti-
oal in atteaoll * Tim tamparatiir© of tiia solvit ion was main-
o tainsd mt al»omt for sis; iiotirs* T&a solution ms aztraotad 
with atMsf and distillad# A Imm fora-r» of starting matarial 
o. 
was otetainad aM 6 g. of material distilling at 166-70 /0»5 am*i 
l,5i45. fb« matarial was raiistillad at 16a-3°/»5 ma.,, 
m D 1#60^* f&® »0lting point ^ tli« S,4-dinitropii«nylhydra* 
o 
mm, was ^t daprassad ^®n id.:£ed witii tMt obtainsd 
wham osiiNi sodiw s®tlioxid®« 
fft.® p^oaati^lidaaaaoatopliaTOn® was slm praparad by oon-
dansing pbanylaoataldabyd® and aoatophi^ona imdar ti» conditions 
54* I^ilar and SMdwall, SS&* Svnthasas. Ooll. Tol. I, 78 {lf4ll 
©f tiai iijrdrojlfsls* 1 alxtiir® of 3.5 g. of pfaonylaeotaiaoliyd# 
aad 3.5 g. of a@®topli@ii©aa in 30 al# of 10^ liydroolilorlo aold 
was mtlwm€ for six too«rs* tk© solwtioa was ©xtraetod witli 
dried, aad distilled. A aa^ll aiiomt of mterial was 
©btaiaed distilliii® at l^°/0.8 «. fte© 2>4-dinitroplieiiylliydra-
mm of tbis mterial aelted at g03-4t after reerystallizatioa 
frim an etbaBol-aoetose alxture, and thm iaalMag poiat was not 
depressed whm mSjmS. mltk tfaat olitaiaed in tiie abore ooMensa-
tions. ika attaint to form a Worn derivative did not result 
in aaj isolable material. 
Tile telling points in tbeae experiments are not entirely-
satisfaetorr as the asonat ©f material distilled was not suffi-
oieat to iiTO a true boiling point. 
TMs preparation was aade aeoordlng to the procedure of 
§5 
Buolnan, leims, and Sar^nt. Fr€^ a 0.^ mole run there was 
obtained Bf g* of px^duot oislting at 86-8? Tlie yield 
was the sine as that obtained by thos. 
?-ahloro-4-<minolyl 4^etkyi-&-thAagQlvl Snlfida Hydyanhlorida, 
A auspensioa of f .S g. (O.OS isole) of 4,7«di0hloro<iuinollne 
and 3*5 g* C0»G5 mole) ^ 4'^ethyl-S<^€r@sptothia%ole in 35 ml. 
of absolute ethanol mks rmtlwm^ for twenty minutes and oooled. 
55. Buotoan, Beiiss, and Sargent, £« i^ra. 6h«a.. 764 Cl94l). 
A light f&lX&m mlidt. oyystallia»d mA* Uk® pr«©lpitat« was 
fll%«3rid t® glw 1S*5 g:#, a qusatitatlir® field of produiet. aelt-
iag at l@f«8* &«rrstallis6ti0ii tm& absolat# etIiaBol gave a 
0 
asltlag poiat of lSf-f©» 
Mai.* 0ale<i« for », S,,f8. F©«ii4s 1, 8.,90. 
f.g0lil©rit»4*gMaal.ri f ^tedg^xratfayl.. Salfia«. 
A o f  f «8  g .  (o« l  ad l« )  o f  ^ -Jbydroxye t l i y l  maroaptan  
la absalut® ttlmn®! was t© a solatioa ©f afesolat# ethaaol 
#®ataiiaiag ©•! s&l® af aoiim @t&©sid®. 'T© tbis solution was 
&aa#d 19«e g». i0.»l a©l#| of 4,?«di©faloroqiiiiiQlliia in 200 ml., of 
absolat® ©tliejaol*, reaotioa was r®fl«a»d foe two tomrs and 
eool#4 In ail I®# A w&it© solid pi«#ipitated and was 
o ftlt«r«d aat wmslisd witto water# Tto produet ®®lt«d at 112^15 
aft®r r^rrstailigatloa fr« atMiiol, jriald was 17 g. {71^). 
M.al« aalot* fo^'^0j^j_E^QOlO13i 1,, 5,.,S6, Fomsds M, 6.07 
^aad 5»0f* 
fo a saspsasioa of 10' g« (0.Q41S mol&i of 7-o.|iloro--i-
ftitaoljrl s«lfid« la 40 al» of e&lorofom was 
addsd IS g, |,0»1S3 ffl©l#)' of tiiiooyl eiilo-ride ia- 10 ml« of 
©liloTOfora. fJi® solatlos was r@fiiix®€ for oas ttour and tfae 
olilorofoa -aad «o®ss •tbioafl ©hloridit distlll#d» The solid 
wmiMm was takmn. ap l& tot absoliit® ©tfaanol tmm wiiich it 
orystalliast ©a eooll»g* ffe@ yield of par® produet was 12 g. 
5^0-
salting et- It6-7? 
MA* ^^3^^ * ^1 ^r03®nt ^0 ^01| .  l i^#04«r 
Fcianii Git 11# 
f^0liilQgQ-4^QtiinQlyl f*Qklmm^mtkwl Bnltl&m. 
Thm. fay€a?o©liloiria® was d®s»pos®a witli sodiiim bioarlBonat® 
to giv® tfci@ tme hm@^ *Sh® fr@© bass m&l%%4. at 107-S® aftor 
re#rjstalliaatlon fr-m ®tten®l» 
Oal0ci» iojt Cji^j^HgMOlgSi Mj §j*4IS» Jjj 5«5S* 
fo an absoliJt® ©tbanol aolwtion of sodiim ©thoxide pr»-
pap@4 ff« 0»4 g. {0#0174 male) of sodiija was added 2.«.^ g. 
{0*01?4 a#l@) of J'-»di@tt^ia®daopTOpyl mereaptan In absolute 
f© tit® solution was then added 4.5 g. (0.0174 mole) 
of f-oJ^loro-4-»<i«^inolyl /^-etiloroetliirl sulfide dissolved in abso­
lute etiiaaol* fiie solution was refitted for twenty-five minutes 
aad ooolM# fJbte suspended salt ms filte^red, and tli© filtrate 
ooneestrated* Thet ooneentrate was treated witli etbereal hydrogen 
©teloride and ttie ©rystallin® preoipitate after filtration melted 
at 15@-i3® On reorystalllsation fro® an ethanol-etnor solution 
o tlia ©oapound aelted at lf6-7*-
Anal* Oaltd. for ®u%f®gClgSg i il„ 6,34. found J K, 6.39. 
A solution of £,58 g. (0.01 ttole) of 7-ohloro-4-<iuinolyl 
-51. 
^-©hloso®tiyrl sulfide aad 1.21 g. (0.01 mol®) of 4-iaathyl-a-
meroaptQtliiazoli in £5 ml# of absolut® ©thanol was refluxad 
for two and tiir@®-foMrtfas iioiafs. On oeollng a sarapla of the 
aateifial whieii pr@©ii>itat®€ was id®nM.fl0d as starting 
aaterial# The rsattlon mixtwr® was refl^xad for an additional 
aight hosirs, fh« solution mm traated with ether and the 
solwnt deeante4, fh® residue was treated with ethereal hydro­
gen ©hloride. 1?hs solid material was taken up in ethanol and 
olarified with ©harooal* ^h@ hjdrochlorid® melted at S05-8? 
inal. Galed. for J present as 
H01, 9.£5, Founds Sj Q»mi ei, S,g4. 
A aixt«r® of 1.5 g« Co .01 mole! of phenyl thiourea and 
1,5 g« |0*011 fflole) of phenyl isothiooyamte was heated for Q 
thre® hours at 180-50* The mixture melted, then solidified, 
fhe erystallin® residw was taken up in 95^ ethanol and re-
o 
orystalll»d to give S, g, of material melting at 143-6. 
Several reerystallizatioas were required to obtain the compound 
Q 56 
salting at 151-g. fhe melting point gi'ren in the literature 
is 14ff fhe yield of pui^ produet by tiiis method was inferior 
5? to that obtained by the method of Johnson and Underwood and 
58. Dains so their method was m&4, in the following experiaient. 
56. Olin and Dains, £. Chem. soo.. ^ 33SS (l930). 
5?. Johnson, Chea. J.,- ^ 167 Cl&OST. 
Underwood and SSlns, SllSL* Kansas Soi. Bull.. §4, 5 (1936). 
of tii@ &hm@ msthod is tMt it involTos 
tw@ less steps* 
p»giilQgoi3heBri IsotMocimnate. 
The isothioej'ajiat© used in these eiqperi-
59 
seats was prepared hf the aethod givea ia QmmU 
as a aodified proeedare for arjl isothiocyaaates. This method 
was used iastead of the direetioas of Cysoa ia view of the 
objeetloaable properties of thiophosgei^# 
A saspeasioa of 100 |0*?84 ®ole) of a«ohloroaaiiiae and 
6B g* {O*0§ mole) of easfeoa disulfide ia 45 ml» of 951^ ethaaol 
was eooled ia ea iee bath ioid 84 ml* of eoaeeatrated aimoaium 
hydroxide added# The oooled solatioa was ahakea ia a stoppered 
flask at latarmls uatil it solidified. Care should be exer^ 
©ised ia shakiag the flask aad the pressiar® should be equalized 
©esasioaallj* Tiae solid was filtered and washed with ether. 
The residue was dissolved ia three liters of warm water aM 
giO g* {0,f84 molej of lead aitrate added# The suspeasios was 
heated for flfteea iiiaates aad thea steasi distilled* The yield 
of prod«®t meltiag at mm m g* 
61 
£,-Chloroph@ayl isothiocyaiiat®, 16.9 g, {0»1 mole) was 
dissolved ia 40 ®1» of lituid aiamoaia. The amoaia was allowed 
Paias."Brewatery ^ aad Olaader.' Qr«:.> Sratheses. Ooll* Vol. I, 
44f Il94ll. 
Djsoa, ibid«. Coll* ?©1* I, li§ (1941K 
61, Ohattaway, Hardy, aad Watts, £* Oheia. §Qa.«, 125> 155S 
Cl9a4h Dyson and George, mA*» 1702 (1924)* 
•"•53* 
to oTapoTOt® and tli® solid residue was reeyystallized from 95J^ 
«tliaaol* Tlie yield ot pta*© prodaet was 18»5 g. (98^) mQlting 
at 184-5? 
fli@ astliod i»s®d ia the pr^paratioB of %h& tbiolmetliyl 
5? ©2 d®rl?ativ#® is titat of ITotiai^n and fiirsini. 
A toliitioa ®f 4 g« (0*021 Mol®) of j£,-ohloropli9iiyltMourea, 
3.12 g, CO.OES mX9) of astbyl iodid®, aad a few drops of 
©ttoaol was rtflttx^d for ti»o tiours. ^Ii@ solutioa was coolad 
and a a»all aaoaat of dry ©tber was added, fbe product 
®rjstalliz@d out to giir® 7 g. of produet melting at 
o 104-®. R®cyjstallimatioa froa a mixtar® of absolute etbaaol 
© 
aad .@tfc®3r ga^y® a meltiag poiat ^ 165-f, 
Aaal. Calsd, for ^glj^^KgOlISs I, ^.64. found: I, 38.73* 
fo ®S g* C0#8 ffiol©) of ©arboa dlsmlfid® was added 46*4 g# 
iQ» 7Q mole J of isopaapjl asia®, followed by 84 lal. of araruoniiBO 
itydroxid®# Tim r»a@tloB flask was i^oled ia aa lee-salt batb 
dariag tto additioa of tbe afflsoaitim hydroxide- ^be afflraoaiim 
ditMoearbaitat® whieb preeipitated was filtered and dissolved 
in ©00 ffll# of warm water# A solmtioa of 256 g, (©•78 mole) at 
lead aitrate ia 500 «1. of water was added to tbe reaetioa 
aixtisf® aM tbe pTOdiiet eteaoi dietillt^* Care ebould be takea 
ia tbe stesffi die tills tioa as so»e earboa disulfide ©ay be preseat. 
'68>""'"fureial> Ber>, 17> "ses (1884^ 
file difiitillat# was extraotad witfe ©tJbar aad drlod. Distillation 
©f ttoi® «t&@r soltttloH gaT» S6»§ g« (46^) of isopropyl isothio-§, @11 
©yasatt boiling at 135-S, 
fo a solution of 10 g« (0.03 mole) of l-a-ohloropfaenyl-
B-tliiolaetl^lpsaadothioiiraa hydroiodid® in 50^ ©th^oi was 
aidftd l^es g. (0, 015 aolaj of sodiii® oartsonata* 1?li9 soln^on 
o 
was iiaatad to f0 aad 5.33 g« C0»03 aola) of isopiopyi isotnio-
eyaaata was addat# fiie suapandad oil wds siiaJEen oeoaaionally 
over a pailod of a waak but did not solidify# fha oil was 
sapajfatad aad traatad in t&e maiial ©i^ar vitb sodioa hydro-
smlfid®. On nautrali:^!]^ tiia solution tliara was obtained 7 g. , 
a yiald of &Q$ toasad on tfee starlAii® nydroiodida, of a white 
o 
solid salting at 115-^. Raarystallization from athanol 
o 
raised tha malti.ag point to 135-f.» 
Anal.* Oaied# for G^H^^^lgOlSgJ 1, 14#63. Found: N, 14.49. 
In another m:x^@rlmm% an attaiapt was mde to isolate the 
int®i»diate l-£r»ohloroph®ayl-£*tliiolnathyl-5«isopropylps8tado-
dithioblurat. The aatarial was quit© sol«[ble in the ordinary 
solfenta and all attampts at foi®ation of a solid derivative 
failed# 
6S Ij 5*I)i> i B^ahlorophanyl) •>2-tiiiolme thylpsaudodithlobiuret. 
f© a solution of 10 {0*03 mole) of l-jg.-6hloroph8nyl~2-
tfaiolaeti^lpaaadothioiiraa hydroiodide in Isl athanol-water was 
m. "John. tenataL'^ Z.' 1^ ( 
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3oaii»t oa3Pboaat«» TJi© 8\i8« 
p®asi«m wm w&m&-A to iia<15»i5 g, C0»05 iaoi«) of 
,£-csMlo.ropii®ii|'l iso-t^ioeyaaat® was aM®d# th® suspeadod oil 
wms shmm mt tern tfcir#® toars daring wfalati tiaia it 
s#114ifi®d# fto@ mll^ was Stad .r@#i*ystalllaed txem a 
®f @t^aa®l ^i. m%kfl ©«ll©s©lv@ t© gi-r# 10«.5 g. (95^) 
®f aeltiag at- 15€-»S? 
•Mai* OaiBd. for O^gHj^gOlgSg S H, lum, FeuMS K, 11,52. 
f© a sttaf»iisloii ©f 1® g# C6»0if »3.«J of l,§-di-{arciilo3?o-
pfe@ari)*^*tiJiola@tlijlps@mdoditfalabi«r€t la 150 al, of feoillug 
#tfeaa©l was aidad a satwat©d solutioa of sodium toydrosulfide, 
hf hmhlirng, liydro.g«B .sulf it® 15 g» of a®lt»d 
s©diwi saifid« Hjrdrogia salfld® was bufebl®d 
tb# ir@a®tioii aixtw^K f®r twa aad tfee suspe&ddd 
»®t®riitl.. grsdmllj w#at into .®#latioa» tM aaltttlom was do- • 
#ast«d aad witfa ©quial of water eM ii«ttt3?al-
l»®d *i^  a@@ti@ «®id# Tt® solid pr®9ipitat® was filtered aad 
»itj^ stalli-s®d fmm afesolmt# ®tte.aii®l t© 8 g» {S3^) ©f 
p»dm©t a«lMmg at 1^» 
tole 0al0i., f«" U.80. FouMs H, 11,93. 
fe a a©l®tl©m ®f M g* mol#) of l«g-0hl#ropk«isr3'-*2-
t&io3»tbflP'a«tt4atiii©a»a bydroiodld® la 50'^  ©tbmol was added 
X»63 |0«015 mlml of so4iw» ©arboaate. Tto® solittioa was 
wmm& %m fQ® aM ^mMZ g* {©.OS »oi@) of piiaaylisooyajiata was 
a€4®€« A solid @ifs%alllma€ ©ut JjMaSta'^ly. Raarystalliza-
t i o a  0 f  t h m  s o l i d  a a % « f l a l  f m m  t § ^  © t l i a j a Q l  g a i r ©  0  g .  i 7 3 f )  
Q Of prMuet aaltlag at lSi-4. 
Anal* 0al@€. f©3? Sj^glj^^OlgClS; », fouadlJ M, 13.50, 
A -mmprnMlom ©f S g* {©•OM aola) of l-||,-otoiloropli®ayl-
^•tfaliiiBi@t.i3fl-§-pjbi@n|'lps®iid0titlobitar©t la 50^ atMaol was baatad 
to bdlliag aM a s#lta%iom mt aodiys bjdrosulfida, prapared 
10 g* of fiiaai s©di» awlfld# nouatyrdfat®, was added* ttm 
solmliloii was rafltixad for two tos^a witb bydrogaa salflda 
bttbbliiE^ tliroagto ttoa mmtlom mi:^ttir®« fba gRslutloa was de-
eaatad an a^ual folwi of watar and aetxtralizad with aaatlo 
aold» f&® praalpltat® was a Terj fibrous material • It was 
rapraalpltatad froa 85^ atbaaol la tb.® mmm form. Tbm produot 
w®igb@d E g» aad m@lt®d at 1^*5? 
Inal. Oal@d. for Gj^^lj^OHgClSs K, 13»8S. Fcamd: H, 13.88* 
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la a 250 al» distilling flask was plaead §0 g» &t potas-
alim @^aaat@» M g* of aabjdroua aodiw oarbooat®, and 65 g« of 
fr®sblj distill®! dlMitlgrl salfat®# fb® ooadaaaar was attaabed 
to aaotbor ilstllllag flask la m ie® batb# fb® distilling flask 
04# Slotta aad I*©r©ag, B®r«. '581^ 13^0 (192.5)# 
la Mtli wm la tura GonnaotM to a coadejiaer ending in 
a rmmlwm Imajpsat, in m im bath, fli® r@aotioa mixtium mm 
lieatsf ottfeil tilt if@a©%i©ii hw^m t© disM.ll spoataascmsly t&aa 
til# km% wm and m® distlllatioa ©©ntroUed by a w&t®!-
bat^,» Wlk«a m® dlstlilmti@a terapiapiitisr# reaeMd ta® r«-
a#ti@a siiJito® mm ®oo3^ ^  the distillatioa st©pp«d. Th9 
pm4mt was tkm dlsMll«4 tTm tfe© BmmM distHlisg flaslc 
giw i ,g. |3g^) ©f pmem% dlstiillag at 
I*^ii'*OaiftgiSBfeaiirl^£^thiQl^tAyl*S*^tliylBaeQdosiQaQt>hlabiuyat. 
th®- dty^ldoM «r® ®s8«atially tn® same as tbos© giv^stt 
abof®, f© a s©l«tioa ©f 10 g» C0»03 a®!®) ©f l«»2roliloropa«nyl-
S-t&iolaetliflpse.tidothiowi'aa jb|fda?©iodid# is 50^ atMaol was addfl^ 
l«iS g» |i,0l5 ®©1«) #f sodi* ©arfeaaate and ta® solution a®at«d 
to 70? fli® s®lmtioa was pla®<^ «ad«p th® JBiood aad 1«71 g» 
(§•03 »1») ©t iwttoflis00jaaat® adi«d. Oa ©ooliag tlia prodaat 
ajpystalliMd out to gi¥# ?,5 g* (9^^) of @3mde material# B®-
QXI'stailiaatioa twm dilat® mtk&ml gair® 5 g» &t pur® 
aatigrial'ffioltiag at ll»-lt 
.Aaal^> Qal0i. fm S, 16»32. Fo^ijodi 1,. 16*i5» 
l*a**gai0giiBMagl*§»>a#ta.yi«'a:*ffig?aQtfal&bia^> 
A s^lwtltja of 4 g# C0«0J15§ »1») ®f l-j|,-aaioropli«iyl"2-
tfai®la0'tfci^l-*5»a9tiijrl pssadcasQaotliio-felttret ia 50^ atimaol was 
feaatad to 3»fl«0c aad 10 g« sadiiw faydrosalfid® addad# Hydro-
gam Sttlfii® was %uWXm€ ttooi^ ta« Ijoiliag solatioa for tss© 
towrs aa€ tto®a hot solution ms d®eant®<l iato m equal 
foliTO of watsr^ On neKtrallzattom with aeetie acid there 
was ototaimed 3»5 g, (fg^) ©f |^©ta@t aelting at ISS-S? B#-
errstalllaatioii froa ©thaaol did aot ohaags the ajsltiiig point# 
iSA* Oalet* for CSgljgCmgClSi S, 17»af* Found: K, 17.25,. 
/••b-ii,t3rsiRtosgx.r) pro&yl,, ^MorphQlinoethri Buitottm. 
A miMtwrn oE m g. 10.005 I1©1«) of ^-(a-nitroph«no3cy) 
§§ p»prl ^-©hloroethyl milfoa®, 4.5 g* Co.0375 siol©) of potaa-
sii» QurlsoBat®, and 5«§5 g« {O.OS sole) of aiorphollne in 75 ml. 
of absolmt® ©thiaiol mm for sight houra, On ©ooling 
an oil pr®©ipltat@i whisfa later solidified, fhs ©oiapound was 
porifisd as tte hfdrQehloild©, ^ving 10 g. (39^) melting at 
o ' . o gOf-0, fh®'fr@® bus© melted at 98-tSf* On larger runs 
(0*3-Q#5 a©l®| th© yields ©f the fr#© bas© averaged 
Mml> Saled* for Sj^gS^t^S^OlSi M, 7*i2. FoimdJ 
7^22 and 7.04. 
A soltttion of 15 g* iO«OM fflolel of ^(a-nitrophenoxyi-
propyl ^-«torptolino®thyl smlfow in 200 al, of absolut© 
©thanol was plaoed in th© toydrogenator with 7 b1« of Haney 
ni©k@l» ^h® r@diiotion was carried o«it onder 45 lbs* of hydrogen 
©§, 0ilaan and fnllhart, £» Ohom, Soe.f §0^ 1585 (1945). 
© 
&% 10©. fli® pr«s««ap« was released after twenty minutes aM 
t&e suspension filtered ii&t. On eeoling there was obtained 
lg«8 g. {fg^l of white needles melting at 108-10? Sererml 
reerjrstallizamons froa e^anel raised the melting point to 
o llf. the seltiji^ point was preeeded bf amie sintering. 
ii^»|g*IaOBl?QgrlaainoBhejMixr)p^ j^Morpholinoethrl aalfone (?). 
Am att«^t to rednee Jf-C firnitropheaosqr) propyl ^^rpholino-
ethyl smlt&m in a solntioa of asetone and etMnol resulted in 
the pjeobable fomatioa @f J-Ci,-^®®P3ropylaalnophenoxy) propyl 
^-laorpholinoethyl sttlfone ^Itiaag at 1©6-^? the eojsapoiiad being 
tli» resolt ©f a reaetioa between the aiaine and aoetone# A 
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similar reaetioa hm h®m reported by Ma^or, 
Anal* Caled* for ®, ?«5e* Found: M, 7,58 
and 7*42.. 
A soltttioa of 10 g# {0*03 mole) of /^(j^-effitinophenoxy) 
pmpfl i^-aorphoiinoethyl sulfoae in 26# 6 g. of 4Bfo hydrobroEdo 
aeid was refluxed for nine hours# fhe solution was oooled ayod 
powed into a separatory funnel* fhe mixture was eoTered with 
a layer of ether and sodiw hydTOxide was added slowly with 
ooolixi^. Buring the neutralisation a white preoipitate fossmed* 
fh© preeipitate was filtered and the etter layer s^arated* The 
preeipitate was shiMn to be stating material and a small 
m. Major, Ibld,^ S, liOl, 2803, 4373 (1931), 
aMltlonal aaoiist was obtaisM fro® tfi@ @tter* Tfae rooovery 
of starting att«rial was slig&tly aor® %hm 70^.» 
^»Iyte»y®tkfl,..l-l'yridyl Ptaraf. 
f# a soli^ioii iBslar is sodim ©tJtoxid® was added 
15. S g. Co*i a@l#) of ^brdroxfetiijl mereaptaa, solution 
was stirred for fi^o aiaiitei, and 31 • 6 g» (O.E M>loi ©f 
B-toroaopfridln® was added# reaotioa mixture was refluxed 
for two aad oae-lialf kmm& aM cooled* "Elift suspeaded salt was 
filtered aad tfcte filtrate ooaoeatrated# Distillation of tlie 
% 
residue ga're SO g# (S5^| of jp^oduet distilling at ISS /l j 
m 
a jj l#Sf3§. fJie piorate, prepared in tiie usual mnneri 
melted at 113*4? 
Anal... G.al©d» for S, 14 »4?. found J li, 14 •49, 
nitration of |L-«et«i»oaaisole was mde essentially 
ef 68 
aooording to me direetions of leverdin. it was found, how­
ever tliat exoell^t results eould be obtained by toeating tlie 
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suspension to f© ratiier than to boiling aa reported# A 
ausp^sion of ft g» {Q*^ mole5 of s*aseta«inoanisole in 1200 lal. 
of 11^ Hi trio aeid in a 3-liter beaker, equipped with a aieohani-
o 
oal stirr^, waa heated to f# over a peiiod of fifte^ minutes. 
fi.f» lewrdin, gife,, it* (IStsK 
6S. Woods, "Unpublished studies ia these laboratories. 
tfe® stisp«ag£iai of ©ymg® solid was po«if«4 into a S-litey t)®ak«p 
©oatalBlai 1 litar of orsisMa i#®# Tli® praeipitat® was filtair»4 
m& was^d wltk 400 »!• of wat®r* fHa praoipitat# was drlad to 
g$.m a txtii® yiali of 1Q?,§ g» {8§«5^) of S«nit3?o-'4-aootaailae» 
aalTOl® m&ltim at 114«1«? ll» p«ira eoi^oawl aaltod at 117? 
fo l©f,5 {0»5ia a®l«) of 3-aitaeo-i-^©«tmiaoani8Gl» In 
a l-litas- lrl@»®3r®i» flasi: witto 100 al* of atfoanol was aMad 
a liot solution g» of potaasim liydroxld® dissolvad la 
too ml. of athanol* fi» solatioa iayk flio solution 
was fm fifta« alaatas and sat in tba raf^lgarator 
to «is©l. ffe© piroduot orystallisad In larga *@d crystals* TImi 




tMs prapa^ation was laada using tfaa ii^^otioai of Samant, 
I» a S-litar, oa#-n©0kat, romsA^bottoaad flask was plaoad 26 g, 
C0*l©4 aolal of airystallisat ooppar siilfata, 0«B2 g» Co»129 oola) 
of ©opper tinmia^, 47,2 g, CO*458 sola) of sodiim bromida, 
11»4 g* i0#116 mXel of iMjMantrated salfoiria aeid, and 500 ml. 
(Sf wat@sr» Ttoia aSjttup© was jpaflwacad tor four houre {Samant does 
not giw boiling pariodl* & saapansion of 7© g. (0.416 mola) 
of e©a#®Btmtad sulfafia aaid ©00 ml# of watar was waxmad 
69. Saaaat, 2i£«, 3M* (19421. 
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ttatll tl^ amiJttd was in solutioa# fh© soltitloa was coo^jid to 
iuat dlasotiiEed witto St#i§ g« |0«416 stolai ^ sodioa nitrite 
ia m mlrn' ©f *at«r« Tli® 4lt^ai» eo^^wmd was added slowly 
to^e tootliag Qupmms ^3p«lde solmtioa prepared afeoTe* Tiie 
solmtioa was refliaed for oa© liour aad eooled# fiis r#aetioii 
mixtmre wsa ^trmoted witu etli@r sM dried @T#r pcitassitm 
0art>oiMte» tA# etiiia? was distilled to glTe 7S g. {75|fe} 
pmre S-^aitro^-»tenjiaoaBis@le distilliRg at 134-6®/!* 5 «• 
flL# fi<^d and boillag poiat ^^ere tbe B&m as those reported 
toy Saaaat'# 
Ib a ^ Hi* tbiree»»eked flask, e^^uippi^ ifdth a reflux 
€»ade^er and 8tirr«» was plaoed 40 g# (0«17a4 mole) of 
3-aitr0-4»^rQ®oaiiiBol0, s^proxiaately 300 al* of 95^ etiiaaol, 
gyad g al» ef c^aeentrated teydrsoiilorio aoid* Forty gseemm of 
redneed iroa was added slowly aM a spomtaaeons exot^mie re* 
aettoa took plaoe# The atrtouw mm refliaced for fire to si* 
hams and sol-reat ms distilled'off# flie residiie was «*;-
traeted three tiiies witb etiier. fibt etiier extraets were a>m* 
bised «id dried omne potas^m oarlsomate an^ tben eTaporatiirely 
distilled* file residue distilled as a straw^ool^red oil at 
t&^/M m&* to gife af»5 gm i f9^} of S-»aiaija©-4-brraa©aalsole. 
feytooefeloride melted witli deecffiposition at lB3»&f l^is is 
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in agreeiie»t wi^ tliat reported by IWgson and ^ysoa# 
70. Hodgson and Dysoa, £# Ofa«a« 3oe*. M@ (1935)# 
la to tto S-altro-^ -broac^anl^ l® nsljog 
staaaoas «liJl©rit® la Is I liydre©til®rio a®i4 resultod in tii® 
fwtoiral @f tiia toaiii®# Tk® ls©latioii of wa» 
a3i®©.st qaaatltatiir®*- •' 
A ai:xtitfp® ®f B5 C0*1B4 aiol®) 0f S-amiBO-i-broiKi 
aaig®i« «d g. (©#16# of ^tlstiiylaminDpropyX 
©liliirlS® was ii®at®t la aa #11 baiyi at 155^ for six Jioigtrs« fh« 
t^i®k syrupy r®si4m® was tak«a up in 41stlH®4 watar aM 
mamtrali^ii.. ^Ititiom mm %k@& extra®t®a witli ®tb®r, driod» 
®M ®Taf0ratif®ly ii®till«t» fft® r«3iAii9 4i®till#a at 
im^/u$ w* to giw ma e* Csi»8^)j i,5478, ©f m- / -
<li®t&yiaal»propyl-3-ii®tto2y-i-teir<i^ aiillla«*. Tii® plerat® 
a®lt«a at lii-lf• 
Aaal^ Oal®a» f®r ©^Ig^o^gSr HgOj i, 12,5©, Fouads 
1» ia.«SO and ia,.10, 
f »M®thJ-laBiB®i)roa,ylamiB#l*i«a®tl^ Iqniaoliiia 
Catt^atedl« 
A s®iitt4«® @f 0»©fi aol® of 4-butyllitliim la dry ot^r 
wm aB@ld«i to ® solatioa ©f 15,8 g« ®ol®l of 3-{ f-diethyl-
aaia©p35opyla«lao)-4»bsromoaiiisol«» tia® solntioa was r«flux®d la 
a altrossB ataosptisre for mm hmw following tfa® addition of 
th@ |p»%«tylllthl*ia. A t@st for an orgaac^talli® ^i^ouM by 
il 
oolor t®st CH©» l) was poeltiv®; a t®st t&e aa alkyl 
fl 0S»gaa»#talii@ 00lor t®at {No. S) was nagativs. A solution 
of ISnf g» {©,1 fflola) of (Hiiaolins ia sthsr was addod duilag 
fiftsisa aisaiitas. fit® solatioa tuMtaS a daep rad a]^ was ra-
fluxafi for four hours# the solution was MySrolyaea aad tha 
atbsr lajar s@pa»t@i. Ttot athar @3Etra0t was dri«4 aad tha 
@tlM»r disttllat. fh« residue mm r®flu3»d with aitrobaazeaa 
for thirty niiiutas and the aitrobanssasMi dlsUllad off. 
z%siilue wotiM BOt distill umlar a red^ad prasscora of 0*5 am. 
All attiiapts at erystalliaSsg the residue or fosming a solid 
d»ri¥ati¥s ware u»s«oe#ssful» 
PraparatioB, of g»^ •«Math,ylaiainoaropyl^o~b2?Qmoaailine Dihydro-
mx9EiA%' 
A mirtura of EO g# Co. 11® aolaj of £-brcmioaailiaa aad 
32«4 g# C0«l?4 »la) of/-iiathylasiuopsopjrl ohlcrida hydro-
©hlori^ was faaatad oa a boiling water bath for thirty minutes. 
fhe solution wm %hm. heated in an oil bath for three hours at 
o -12K)-6Q. the solutitm was dissolved ia 8Q ml. of warn 2^ hydro-
ohlorio aoid astd was mde basio with potasslm hydroxide. 
A reddish-pui^le eil s^arated whieh was eztraoted with ether 
aad dried oirer anhydrous potassiim oarbcaiate# The eti^r was 
distilled to leaw 3? g. of ermde produst. fhe ©rude product 
was distilled tmm a Claisea flaslk under redueed pressui«. fhe 
p»dm«t distilled slowly at lf5-8©®/1.8-1.5 sm* to gi-fe B2.5 g. 
of jiaterial. SedlstlHatioa ga^e ^.5 g. (62^) of product 
?1« ailmii aad Swiss, £• Chaau So©.. ^ 1647 (1940). 
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aistllliag h9tw@m 2^/s»B im* Tho refm&tiv^ ladttx tor 
Q Q 15 dlff©reat fraeM.oas h&tvm@a ISB" aM 172 mre a p 1,5500 aM 
15 15 jtt jj 1.55^ humming mmtmt after a tm mlamtoa at a ^ 1.5590# 
TM bs^&hl&rMm effstall ls«i trm m ®tii9r-«tliaiiol mirfetir® as 
@l<iaF ml&rlms @rystals» fli© witerial ahmgrnA trm oloar to 
opmqm wblt® at 106-S® aM ®@lt«d at 171-3? The 
pi&mtm at ltt»3i? 
Aaal. OaltA, for 1, 7»85, fouMs B, 7#^, 
/ y>MQtfayl«ffliBaa2?Qi3ylaalBQloh«ayl Tpgyidiatt (Mttmmntmdl 1 
In a §00 ml# ttoi®»aaek®€ fiasJfe, #t*iipp©d witb a z^flux 
mMmBrntf sti»#rg aM ix©i>|>iiig fnaaal was plaoad 165 ml, 
i0»10® ffiolaj of a-fe«tfllltlilm la dyj ®tfe«» T&o tl&ak was 
fillM witJbi sitrog®®* fh& soljitlott was ooolatl to -60® aM, 
15 g* {0«sai a0l«) ©f -dietMylaali^propylJaailia* 
la 5B al# of »ttor was a4a«4# Tkm aMitloa was aafia over a 
ptriod of «iglite®a mlstttss* A S5 ®1* position of tlx© reaotiuii 
alxttir® was r*cfw4 aa€ «a3?l30iiat«€» To tii® orlgiaal sdiatloa 
was tfaoa aM@4 4»15 g» CQ»5g5 »1®| of t3?y prrldia® (dlatillttd 
froa IsaJfliai o^€«) in £3 al* of ajahjtroms atijer# teaporataro 
of %bm solution was allciw#d to rls® slowlir to -50? and the© tlio 
batfa was mmm^rn A m@ll wouat of oilf prsoipltat® s^pearmA 
4mim tin®# fh® ®©lMtlom was atl^r®4 foiP oa® timr aad 
lijrfirolf«®€» fli® sttosie la|r@3? was r«aov®d aM drl®d oir®r potassium 
©airfeoaat®# t&s «tl3«y was eirap@rat®d aaa tli® xrasidu® distlll®d 
at l30-^®/5 »• A piorat® of tfa® material id®atifli^ it as tb® 
stai^lag^-b3»o^-l-.{ fits carbon-
atios sample was matkm^ «p in tto® laatial tmrnmr but eo aromatic 
mi& eomld b© i8olat®4» 
i^#tll03i:r*g»(gl 5»dittQtfayIprrryl~ll QuiRallna 
{attMiPtQA). 
la a 100 ml. aeetylatiag flask ©quipped witIi a water cooled 
ref lux condenser aM oontaiaiag a Bitrogea atmospliere was placed 
5#8 g, Co.03 aiole) of ©-metteoxy-g-oblorocitiinolliie and 10 g, 
Co* 105 ®ol@) of £g5~<iia@th|^lpFrrole# "Plie mixture was iieated 
o in an oil batli at 155-05 for nine liours diaring wliieh tiiae tbe 
solution beoaae daric i^d, ^ihe solution was oooled and the 
tbiolc oil^ residue was treated witii a small aaiouat of base and 
extraoted witj& etfaer. Ob distilling ttoe dried ether extraot a 
smll smouBt of B^S-dimetliylpfrrole was obtained. Tjbue residue 
frw tlie distillatlom was ertecaeted witli etiianol and a small 
afflouat of ©-aetlioxi'-g-eliloTOt'iiiioliiie was reooyered# Ho other 
produets oould be isolated* 
Preparation of B'^Cgls-BiB^^fflpyrryl'^ilouiiiolliie (attempted), 
la order to ©osserye tb® aore expejasire s-methoxy-2-
oiiioroQuiiiollse several attempts were made to ooadease S,5-di-
aatiiflpfrrole with 2-ofelor©quiEoliiie« 
A mixttffe of S g. Co,03 ffiolei of 2-ebloroqLuiiioline, 2,9 g» 
72# Totfflg aad Hl€®, Org. Svatlieaea. Ijg,, 25 C1936) 
mQfm, 
(0.03 Ml#) of gjS-diTOtbjlprrr©!.®, 5 g» {0.0S6 ®ol«) of potas-
m%m ©afteaat®, aat 0»5 g* of ©©pp#r toait was iieatad in an 
at®0spii«w ia an Qil batfa f^r t@n hmirs at 160-70? 
fli# id.3£te« was ®ni «xtrast®S wltM otlsdr md am^nim 
toyiif®xid#« th® was di'i«d and distillad to gi*f» th® un« 
raiMitsd g,S-tim« f^lpj»ol« and 2-©hlor0q.ulnolia9# thm mmm 
rasmlts wiif# 0litain@d in anstfetar ai:pa^m^t using tn# aaisi* 
tnantltf ®f natarials in wMoto tl^  t«peratQ3P« was ralsad to 
iiS-200 and tna ti» aaetaadad to twantf-fcmr noiirs# 
In aisetfear axparla^t aa attaapt was mada to sondansa 
M-li"yii©*S,8»di»®tfeylpf j?TOl® witfe a-0fal@s?0q.iiinolina» To a 
solmtioft of 17*1 g« CO«IS M»lal of 2y5<^i®etioiflpfinrola in 50 ml* 
of d£f atter in a nitirogan mtasapibare w&s addad a solatia n oon* 
tailing 0»£03 fflola of mtlirllitbim* th® solaMon baaasia mXllsf 
in aolor aM a na^tiira mlm %m% (Ko* 1) tm an or&me^ 
Matallis @«fo»ad* A n&gMwm. tast was also obtainad in using 
aolor taat (Jio* 4} tm an lgl«Li ocsnpoond* fo tha raaetion 
®ixtaf« was addad 29#4 g* CO.l© aoia) of 2-0hloi®(minolino and 
tn@ solttttoa raflincad tm fift^a .liou^s# Tbas^ was n© visibl# 
sign of afaaoMoa dmlj^ tiila tia® a© tn® at&ar was diatilla4 
and ^0 al* of drj acjlaaa addad* ^ solatioa was irafluacad f^ 
tortj-'tmm tmmm and l^ifol^g»d. Tim xylmm was saparatad aM 
distlllad to giw tbm ata^ti®® g-©iil©3?o<i«iaoliaa. 
fS.. Silaaa and Woods, £. Sjlm» M» 3® Cl94Sh 
A solution of 8«s g, (0.052 iiol«) of S-ohloroquinolin« and 
9 §• (0#103 ffiBsl®) of »0i^iiQlia0 was heated at 140° for ai^t 
homra* Tha solmtion hme&m aliaost solid. The mixture was 
powred iat© approzisatelj 100 ml. of 5-10^ sodium hydroxide and 
the preoipitate filtered and waahed with water# Seerystalli* 
EatioE trm 50»f5^ ethanol gave i0#4 g. (fS#) of produot 
o o 
melting at 95, The pierate melted at 164» 
Anal* Oalod. for H, 1S«0®. founds H, 13,58» 
fhe ©onditiojBs were essentially those used aho^e* A 
ffiij^ure of 3.5 g# {0,0181 aolel of 6-fa®thoxy-S-ohloro<iuinoline 
o 
and 3«15 g* (0«03@B itooles) cC »9rpholine was heated at 1<^ 
for eight hours* the idxture was poured into sodiim hydroxide 
and diluted with water, fhe preoipitate was filtered aM washed 
with water* After j^@3^stallizatlon froa 50^ ethanol the yield 
o 
of pure produot was 4,E g, {95^} salting at 130, The piorate 
o 
melted at 1B2-4# 
Anal« Oalod. for »# 11«48« Found: H, 11,70. 
6*4lQthoxy»4-^3?nholinooiiinQline> 
^ mixture of 3«5 (O.OIS ®ole) of S-a@thoxy4»ohloro-
g.uinollne and 3.15 g. I0»03i Mle) of Mirpholine was heated at 
14© for eight hoars* The mixture was poured into 20% soditm 
hydroxide, fhe produet formed an oil which required several 
•S9— 
washlaga with woMit aai loag staadlag t© solidify* S«iroral r«-
tmm diXutd otimaoi aM fiaally trim petaroXeun. 
Cteiliag poiat gair® g. {7S^J of product 
at fl® pior&ta ®®lt®d at Sgf? 
laai. Salod.. for foimdt B, 11.62. 
8-/1s« fa, sldime^i'lpgrgyl*!)pMaarl Taoridia^^ 
fo 1«93 g* CO»M g« atom) of litJbium ia ?0 al» of aaai'drous 
atliar aatar aitrogea ia a 500 ml. tlirea-aeolcad flask, aqalppod 
witii stlrrsr, r&tlm mm&mmer, aad droppiag f^aaal, was add«d 
m*f g. (©aM iKJl#) Of H-g,-^br(Mipii@ari*S^5-^ffl®taylpyrrelo ia 
1^ ml* of &wm^ a period of appr«ad®ataly oao and oae-Mlf 
Itours* Til® reaotioa oixtur® was stirrad for tbroa-foiarths of aa 
^oiir aad filtarad andar aitro^a lato aaot^ar droppiag fuaaal. 
fbe orpupy»atallio ooi^pomd waa tliaa addad to 17.9 g. (0.1 mola) 
of aaridiaa saspaaiad ia 175 ml. of aabydroas a^ar. fka 
additioa was &ad« mm & p^iod of &m and oz»-jl«Lif Moars. The 
solmtios was atirrad for oaa hoar aad faydrolyaad with water, 
the athsr layer was saparatad, dried oirar soditm aulfate, aad 
a^apora^d. fha ©ijatalliaa rasidae was ^laxad for tea 
ffiiaatas ia altrohaazaaa ai^l allowed ^ ©ool. fha yellow orystal-
liae praoipitata was filtered md washed with scyleaa. The yield 
of pwa Mtariai was ZS g# {66^) saltiag at 145-7? 
lHal« €aX0d» for 8»0S. Foaadi M, 8.SI 
aad 8.«, 
7^0-
®o m g* msi®) of fjresfaly pir®pare4 a-aitrofeeasioyl-
©iilorltif il#6 g» {0»li0 »1.©1 ©f aMs©!® in 125 ©!« <«r 
©ajSfeoit disulfM©, 41stlll#i froa iJ^ospfe©r©tts paatoxtd©, waa 
aM«A 130 g# Cl mM of aaiiftwiiis alwiaiai ©iilorid®* 
aMi%i©a ©f thQ almiii^ @Jb.l©iridd was aiu&d alcmlr^ tiit syBtna 
leiitg aaimtai^it aat#r ©onaiMo&s# tim r^mtiom 
t®©lE pla@@ a% mm Tim @®rb©a aisulfld« was dls-
tlll@t asft feftro«fal©ri« asM was atdad oau-
tlottslj. fii® pjrwlpitat® mm filtered aad wasiaed witJa water. 
Hairri'stalilmtioft ftpoa 90 attoasol gaf® 28 g* im%) of pur« 
pr®da«t at lEl? 
1?© a hmlliAg mBp&mlmm 13 g* C0«0S9 m©l©) of i^ritsth^aEj*-
g-aitr©b@asopti@ii©Ji® la 10§ al» of 95^ attea©! aM 1 ml. of eon-
©aatraiNit i^r@©jh.l@ri© a©id was added portioa*wise 10 g. of 
powieriia lioa» ft® r©a©ti.«a alxtiira was r®fliia»d for two boars 
aM f iltarad liot* flm flltrat# ma c^neantsmtad but tbs pr©di;^t 
r@fttsad to -©ri^tallls©# tkm r®aidtt» was tacaatad twiea wltlt 
I»am3ai3.« and diatillad* t^a raaidtia m3 again te^aa up In 
h&Bmmt amd @ ml« of aoatia anlifdxida was addad* Tim solution 
was ferougfet to a lj©tl aad ©©©lad# ffe® material arystalli^ad 
© ©ut t© gifa 10 g* of pr©du@t maltiag at l®5-'§. Hearyatallizatlon 
94. Ammm, Jto., Pr mm (ItOSK 
f5. Mams ai^aiifeiM, igg, OoU* Tol. I, 394 
U941K 
-71-. 
B5% Qtimml gaw 8»5 g,» {83^) of pum ja.-*sfcstho3cy-B.-
a«®tiimia@l)«awtfe#iMia« atltlag at 
Ami* Cralod,: f©]r S, §.iQ« F^aais 1, 5*42 aal 
§.43. 
,1 saaf!.« ©f .^a@tli©3i5r-&-a®«%aaia®b@:iaopli^Qiie was h.eat«d 
la 5-s 1 a@ii mtll it wm% iat© ^isitioa.. TIm 
wm wii witli soiittii li^droadSt* Tii« 
P3p««ifitat« mm ami fitm m% e^aaol t& 
0 gl'f# %ii3 ml^m JL3i*s« 
iMai*: a«3.®€» f« «#1S« 1, 6«81. 
tklm w«s &is@ pr@f®3^A hs^ 
ijft. nM Eaii«ir nickel, 
fk® wi^s iatmtl@»l witft %km% &hm9 m s^owa hf a mlx»d 
»»lttag f©lB%# It wms als® aii®%ylat«4 fe© glir« tb® &m» 
«©«tfiafe@t oljtaiiiea hf %hm Irm i?©€t^tioa» 
jDISClBSIQl 
1 g@a®ral dlsemssloa Qt th.®- tsstiug ©f aatiaalaplal eaa-
U pdimis Ms giT@ii hf felmm bat th# prooeduro us«4 
was adt giir@a* fte aat^iaX giir<^ %@lm is a detailad dosorip-
%lm Qf tlia msed f@i? t@@tiag a&tlffialariaX eompouiids m 
n 
giv@a bi* B0et©3?s Ooggostoall and foj?t®r of the i^alT^sity of 
Ul&kl&M, wli© %lm fflajaapitjr ©f ®«poaads p«»papod ia 
tills lair®stigati©B« 
%® pria^ifal t®®t astd is aiastd at tb® d®t®otioa of aausal 
propbylastl® aatiflti' ©f d«ig® a« iadieatad by t&eir ability 
t® pr®ir®at o? t®3,ay laf®«tloa ia @M@ks iaootalatad witli spor-
osoi'^s of Piaffl3»ii« mlliaaaam* Wbit® ^ak oMeks from a 
aiagi.® batefctsry «»• «®«d at as a®® of mm to fift®«!i, usually 
fiv® tO' t®a days. 
Isf sttioas ar® traawAtt«t witli iss®©tary-rear«d a«is-
tultoas, Attet ^eaialas ar® s®par-
at®d tti^®r ©ttor sad iaf®©t@d two to six days after eaerglag by 
f@»dla§ ©a si*i#&®as s&owiag twasty-fiv® sor® gam»tooyt®s per 
10,000 ®rytiiro@yt®s» fli® fed f^ales ar® s®l«6t9d uM®r etfaor 
aad aeld at aboat 20^ aad 70 p®ra«at relatlT© biraddlty for tea 
to ^®aty days to allow sporosoitas to ooaoeatrat® la tli® 
?i* TolMtt. !»#!»*, Doofesral Oissertatl^, Iowa State Collet 
Cli4§}I 
ff« S@® Oo^aslially WM* Sews Id^. ^ 115S tl94S) 
for a .gsaaral disoassioa of-tbi® motbod. 
sail-wy glaM«# Wm lustiilafcioii tli«sa mesqultoss a^i kllX«d 
w£t&- sttoi-# fl» talivarj gkmM ar«- ap©»v«4 la mmsiX C0*Q5^) 
mwiWrn mtntlm ^  ^ li«pa3riiiia»S 
sQtiial efeiefe lil@©€ {mimmX h%m^ tQ mmk 0»» al* of whicb lias 
li«@a aAiti ©•! al* ©f aumal saliaa soia^oa ^ataisiag g mg# 
<o€ feefiurlal^  Oat-teiM tO' &m is dl@aii@ted f&e ®a0j^  
•«lii®te, tMs ial3e%»« af glaaSs aM bl©od ia 
a^nt flftaan siamtas in a «a3.1 rellar aili# and 
«aairs 9m %hm ma.0m mf t^a ansfaaiiiom ant staisoS wltli 
0imaa* fw MpQwm&i%®a mm QQm%m€ im tJto mmm aai t&« iiiimbar 
&f p®3r 10,009 srytbr©@r%#s tataxmimat* Wmm fetils 
«t %bi§ faet tfeat «ai^ .sa,^«iiai(ms aoataia about 
1,000^000,000 ar|th3f©@ftaa ia 0#5 mX, tlia total i^®ba? 
in tte msjpawioa is oalau}jitad« TtiB snapaasion ia 
nm ailitai with salisa asi toaparlsizaa bioo4 I about fiva parta 
salina to on® part blooi) t© giva a smspaiisi.oa eontaiaiag 
4Q.j®00»lOt.»OOO sforosoitas pm ml*- oteiak is iaoaalatat 
tatsmfaaiwlf imimg mtm asmllf» ©oaasloaally lag ml& me 
axtai-aal JtipilafI witli ©•S- mlm of this aiafaii^oa (8,§00 to 
m^§Q& afofo^itas., tlia nppmw limit baing prafambla)-* la un-
t»atai sMoi:# taraaitas apfaar is tiia psi-ipharal blcK>a on 
t&« fiftH t© aairaiitii iay, and th@ oiiieks aoimally dia on "Qia 
aistto^ to tsiaiftli dai- «ft@f iaoottlatioa, ®oi?a ^aa 50 
fa^«it of t&@ a^teo©|t@s iafaatat aM abusiaiit eic&ai'ythrooyti© 
atagaa ia tfca tiss» t-afillariaa* Witfaia. a:^aapiaaBts iadividual 
-74-
Infsetioiis m& fairljr tisifom, Tarlatioas of mor« than a day In 
inoufeatioa jpeiiod qt mm t&aa days in tia® of doath being 
imoowoa* 
apugs are tested against tbese infeetione by administration 
in tlie diets of ^e test oMoks in tb^e mmn&r of Ma:i^all, Litob-
m field and IMte# WMere jpossibie a ooaeentratioa of 0.5 per-
eent drug in ma@4, tl^ dosage being reditoed if tbis is tozie or 
inoreased when doubtful aetifity is seen* OMoks of tbe ages 
tissally used aferage fifty to sixty graas ia «ei^t and ooastme 
six to twelw grams of aasb a dayi tbus, tbey reeeive tbir^ to 
sixty ailligTMS of drug a day Co#6 to 1 pu/kilograia body i»eigbt) 
at a ooaeentratioa of 0»5 perseat in ^e m&&h* 
Th® drug is first powdered in a oortar if i^eeasary* ^en 
mixed in a mortar vitb a SMll aaoaat of tbe m&ah i'^Laxro Oblek 
Bailder"). fbls »ixt«re is added to tbe r^aainder of the masli, 
a saall aaoant of §5 f ereent et^l aiootol being ased, if neees-
sary to reiaoTO all the drag froa the mortar. Tim diet is then 
stirred for thirty aiaates in a rotating meehanioal mixer. 
CEhieks are isolated ia divided brooders ia groaps of three to 
fifteen lusaally six), and fed the drug mash mixtures from 
twenty»foar hoars or aore before to foar days after iafeotloa, 
the light in the ehiok rooa beias eoatrolled by a tiise swltoh 
to gkm altermtlag three^hoar periods of light and dark 
throaghoat the ooarse of ti» experiment. 
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a hm boon us«d.. 
Tl# jP-€l®ti^iwlmoet^l«®i»©aptaa lasad ia tti#s« «i5p®r» 
wm is t;tos begiaalag hy t&© sofilm liydrosalfida 
i»tiioi C®^tta%l©» %}' aai lat«r by tli# IsstMotupoaita wtiiod 
f9 |«taaM®a» I SI ©f Albm^ttrnm aa4 Oliatoa, 
^SBHOl 
—• fe^gjgMigcmjg^^soi (e)  
^ iu^Qi^gm^ (3) 
fii« &t /-4l«%Jbyl®®ia©piQpjrl msraaptaa txom 
tte isotM^iiroaiim «»p3.«c was also f^uiiA t@ ba a batter suitliod 
tiiaa tto moil-m mtimA* fM fields from tlia form»r 
war® #&aslst«st3.,r Mg&ar aai qjamXltf of prodlaet waa 
aaob batt#r* Xa tte Mt&ot tislag a-odlm lijrir^^lflde it la 
aiffl0tilt to saparat# t&a. y-tiatto|'3mia©p3?©prl. maroaptaa from 
Urn nar®a®ta€ startiag ©Ml@rit« bjr fraotioaal distiJilatiea 
|b@lXiiig poiat @f maremptaa ma^ { boillag p©iat of 
«&l@rid# fS-fi^/tO sm*)* ti» mm #f a basi® ^traatioa aa a 
iwaas ®f .s@pamtl:B^ %lm mtipsaftaa from tfea ©Morida rosults ta 
a ii*i«k lowar jrlaM# f&« fast tMt asreaptaaa ar« soaawhat tm-
stabla ia basi# M-dia f®»iag €l»^afid«SJ^ mar aa®®mt to soma 
«3Et@at for tt» lowar rl«M. msttod a®lag th® IsotMouroalua 
ft ,  l ibarta^ aad £• .M* SiSB* J£> CX945) .  
-78-
olilariS® Is Ilk® tliat tts#4 by iHbortson aad Clinton^® in tiio 
pjpepai^tioa of (^-diotbyl^iinoetliyl mtreaptans# 
Tb@ oMioon® naol@t2s bas not boon tasted oztonsivaljr in 
til® antimalarial or antituborottloms field bat it iias sorved as 
an intaaemsdiat© ia tb® prsparation of may pbysiologloally®® 
aotlT® ocmpooads* fk® teowa ability of obalooaas to andorgo 
1^4'»additioa pr®0®nt®d an axoellaat matbod for IntTOdaoing tb® 
dialkylaminoalltylffidroapto groap* tb® addition of aaroaptans 
15 
mS. aronati® thiols to obal€@a®s has b®®n mad® ia botb aoid 
It 
aad basio aadia* Aa attaint to raaet ^-diatbylaminoetbyl 
maroaptaa with obalooa® la a basio medium fallad although it 
worked ia the ©as® of arimati® thiols eoatainiag ao altrogaa 
atoms* fh@ raa@tl@a, how®Ter, was fouad to go when th® hydro-
ohlorid® of the amia® waa us®d« The deoreas® ia r®aeti7ity of 
the ^-diethylaaiaoetbyImaroaptaa as opposod to th® aotivity of 
the alkylseroaptaas has been attribut®d to th® aitrogea atcm. 
Slae® the aitrog®a atom ooataias aa extra pair of el®otioas 
it is possibl® that th® laoreased aegatlTlty would be traius-
ffiitted to th® sulfur at<» thus deoreasiag th® aotivity of th® 
hydrogea atoa# fhis is illastrated ia th® formula givaa b®lows 
It ©aa b® saea ttot an inor®as® la the aegatlTity of the sulfur 
atoia would tend to r®du@e tim strength of th® oarboa-sulfur boad. 
SO. Blioke aM Maxwell, Ibid*. §£, 4^ C1942). 
bat wcmM iaersaa© stir@agtte of tli® iiydriaseii-suifur bond, 
la aaklflg tii® tojraroeiiloi'ia# salt of tfa® aadiis^ tb« extra 
pair ®f &hoi^ %t& nitrogen atom is d@oupio4« Tji« 
®l®@trons womX4 m lea^r b« foread toward tiie sulfiir atom 
miA its aagatiffitf, ttosrefor®, wswld deer©as«, T&is imuld haw 
tb® «ff®et of rodmeij^ tba str#Bgtii of tiia bj-drogan-salfar bond. 
Tk$ amij^ mroaptas wuld tilan J^otion mm lilea a pura alkjrl 
memaptm* ^ 
COgHg^gMOHgO^S H 
1^3® raaetioas imTOlvicg tlia al&yiwino aarcaptans were best 
carried omt in bansene a^ tli® isolated direetl|r as 
the lirtro0bi©3pide, fh# oonversioa to tb® free base is o<mpli-
oated bf the reireraibilit|' of the reaation* Tim reaetions in-
v^oliria® the aronati® ^iola were tarried OMtl by the ^neral 
£1 
method of lioolet# JDa all eases exaellent yields were ob­
tained# new oompotiads prepared in this series are given in 
fable !«• 
fhise were tested for antiaalarial action and 
for antitnb#r®ttlo«8 aetiTity* Tkm oaapoaads did mt exhibit 
anjr antinalarial aotivity when tested against the gla^odiim 
ettilinaaetm. fSee page ft for a desoription of the tests)* Of 
partieular intei^st, howe-rer, was the faet ^at these oompoaMs 
did not p»diite any t0,xi,@ effeets. 
ll.-meth«»:r- ^•(g-diethylaainoethylaeroapt©)-^-
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—81— 
Bmm aatitab@y0al©as Th@ i*®s«lts sh0«r«4 i% %o be 
oae-lialf as aetiv® as t&« staMmri, 4,4-ii«iiiodiph8ayl sulfone 
XVIII 
la this s@ri@s pmtimlMit atteatloja Is Srawa to th® faet 
that the lat#r®®4iate ©halQoiias ware qtiitm aativa as anti-
tMbaremloos agtsts. Th@ re^rt shows the 4-is®tho2:y-4-ao0tamliio-
«hal@oa® to be as ^ttrntim as the 4,4-4iaffiiaodiph«iiyl sulfoae 
Cm:!!) while the 2-ehlor©-4-a«®ti®iiio©hal©oae was twloe as 
effeetiTO as the ataiiiaf€.« la oooneetloa with this faet it 
was of iatojpest to eee If the aetifitjr exhibited by these eoa-
potiats wQolt be affeetet hf the rioioTal of the tia^l group. 
81 A similar staty has beea aate bj diiaao, leofcert, aM MoOraeken 
oa the aaesthetie aetloa of mm p-diethjrlasainoethfl esters. 
fhey prepared ^-diethflaaiaoe^rl aorylate hfiroehlorite, 
01^=1. aiig@geHgOHgM{Cg%Jg -101, whioh showed loeal aaestheti© 
aetioa# ^-Diethylamiaoethjrl aeetate hrdroehloride, 
81. Oilsiaja, leekert, md MoGraoksn, lfai<l>. 5Q., 437 (1928). 
Xflll. 
C^0Og®gGHgR(GgHg)g Jticwefiir, was not aetl'v^o* A study of 
if»di®ttofl®aii3©fropfl elanamte {Apothmiu) showed tli« same 
SS 
©ff@et wb®a tte® fl^l groap was lirdro^B^ted, By th© prin-
#ipl@ of Tlayolo^, th&mfmm-t tit® 4-m«t^3qr-4-ac@taiaiQob©iizo-
pteaoa® slioQld ©xbtblt aatltubersmlums aetlvitf • Th® results 
m tiiese tests, liowever^ feave aot beea reoeived# 
ffe® SMbstitatei ket©ae was prep««d lij tJbe friedel-
eraft® reftfltioa iising a.*aitr®beasorl e&loride and aalsole la the 
presence of aa^droms aluyniaoii ©Jiloride# Tli® aitro oompouod 
C/jo^ ^ + c£co^ > 0^0y  gg 
was redmed to tJ^ niae W i^poa and ^droe^erie aeid aM also 
eatalftlealljr wltto kydrogea aad ^aey aiokel# 
3. ,Si3LfMt8 
IsweasiJQg evideaee ototaiaed f»a tlie testiag of maay 
««p©«iids iadieated tibiat mmf smlfides aad sulfoaes were aetife 
aatitmberealoms ag»ats. Most of tli© eompouasas beiag syatliesized 
for aatltubereiiloits aetliltj were derlTativss ©f dlpiieayl sulfide, 
waile it was possible to obtain aetivity ia deriTati-res of tMs 
tiine BO sigaifieaat differeae# ia aetiTitf km feeea observed^ 
la ¥lew of tliis faet a m<m series of salfides was syatliesized. 
BZ» #i^aa aad Fielteeast iMd«. B45 C1925) # for leadiag 
refereaoes see also Pyaaa, Ghem^ Soe.. jyUL, 167, 1119 (Iflf h !«» aad folwiler, U.S. fateat 1,308,573; r, Braua 
aad Braiiasdrof, ii£*, 2081 (1921J. 
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ttojr w®3*o after tti® physiologioally aotive drugs 
@pln«piiriiiQ C-XIX) aM ®phtdrlii® CXI), Iplaepiiria© Is a hormone 
ofetaiaed froa the atomal glands* It was tha first hormon® 
to hm isolatsi, tha strnstur© of wbiah was proTad by synthasis* 
Ipinaphrin® stimulstas tha vasoconstrietor aaehaniam of the 
systami© vasaals and th® aeoalarator maahani® of the haart in 
p3KiAtt®iag a riaa in blood praasura# It is aim usad to arrest 
haaorrhaga and antonaa th® aatiTity of local aneathatios, 
Iphadrlna is an alkaloid obtained fioa various i^aoias of 
Ifhedra# It siaitlataa ®pinephrii» in aation but its affaata 
are soMWhat »ora prolonged. 
In tha aarias Just aomplatad the nitrogen atom, in the 
oC-position to the hydroxyl ®Poup, tea bean replaaad by a aulfur 
atom« the stilfuir atom inataad of being attaahed to an alkyl 
radiaal is ©oaneatad with a dialkylafflinoalkyl group in Biost 
aaaaa* In mm inati^aea the |^<»aminophanyl group ia attaahed 
to tee iulfar at« giving the so-@alled active grouping» 
present ia moat of the m%lm antitub^aulous agents* In still 
otitor instai»es ^e bansiene ring attaahed to the carbon con­








init® pteisaQologisal t«sts oa tJte above types of QcmpomAa 
mm m% owplete* f&e feiults of tiie tests oa tlieae oompoands 
for aatiaalarial aotivitsr are available. Tliey failed to show 
mj aetivitjr against avian aalaria bat were aon-tozio. TMs 
last fast is lat®restiag in vie® of ttoe large oM^ges in 
aotivity hmm^% about by aligM chafes in ohefflieal struottire 
wfaile til® toxioity of eompoayttts is more ial^rent is the type of 
oospomd* fkms sligbt olia^gea In tJto atruettire of tlieae oom-
potuMs iiigitt result ia an ijooreased aotivity witlLout imoreasing 
tfeeir toxioity# SiMe parely alipMtio iiydroacy substituted 
bis-(dialkylaiaiaoalkyll sulfides, saeJb. as, ^-dietiiylamiiioetiiyl 
p ^hfAm^pmpfX sulfide (XHY) were also nade. 
OH 
UM 























SiB©a til® mmt positien takea by th® maroapto group la 
tib,® ©Irnmrmm msymetrieal epoxides had not boea proved, it 
was mmsmmrf to d@fis« a method for pro-ring the strueture of 
the ©ospoaads obtained* la this oosneotion -diethylaiQinoethyl 
-hydroxrethyl sulfide (iXf) was mde by two different 
prooediires# In the first aethod ^-diethylaalaoethylaeroaptan 
was reaeted with styrene oadLde In the presence at potassitm 
hydroxide, 
^ ^ C/V;j S (CMz)^N(C:,/6-X ( 6  )  
XXV 
A ©oapoiiM having siailar ©oastants was prepared by reduoing 
phenaeyl ehloride to styas^ne ohlorohydrla by the Meerweia-
• 85 PonadTOff method, using alminnffi isopropoxide, and than re-
aoting the styrene ©hlorohydrin with sodim ^•diethylaainoethyl 
aereaptide. It is ©Tident, ha®©*er, that ^is method does not 
O-
XXV 
85. Maa^, "Organl® Heaetioas,'' John Wiley and Sons, In©., 
mm Tork, K*y,, ¥ol» II, {1944} p. i?8. 
®oastitat« ® valid stmetura proof as 1% is possible for styroao 
©xid® to b® fom#d as %m iBt«j®0<liat«. ttm foriaatioii of 
®p®xl4»s f»ffi ©lilorotoy^lriiis aM astal alkoxid©® bas been re-
portet. fke alS^l aaise is apparentli' also eapable of 
©losing the riag as wiiei^ed bjr a jpeeeat aote by Wbitmore aM 
e@»«work«rs» H© reaetet 2,3«KHbrc»0p3?opaaol witb piporidiae 
and obtained tb# ea^jaeted B^S-dipiperidylpropanol and also tbe 
syi«®tri#al ecaipoiiadt l,3-4ifipridylpropaQ-g-ol. 1?be latter 
@ompoiiM was postulated as beiag formed from aa iataimdiate 
69 
epoxide* A siailar type of r^aetioa imd beea iadieated earlier. 
la capder to establiisdl a iralid proof of stimetare tbe 
followiag series of reaetioas was earried out* Metbyl aeroaptaa 
was eoadeased Mth styreae oxide la tbe preseaee of potass! 
liyd«aide* fbe bydroKy sulfide obtaiaed was eoairertc^ iato tbe 
fO 
raetbiodide by tfie aetiiod of Bost mM Srerett. metModide 
wma tk0M prepared ia tfie followiag naaaer* Sodiua aatbyl mer-
eaptide was reaeted witb pMeaaeyl bromide to give pbeaaoyl 
metbyl sulfide. Eeduetioa of tb« pbeaaoyl aetbyl sulfide by 
65 
tbe Meerwein-Poadroff ae^od ga^e tb® eoJK^spoadiag ^-pbeayl-
^•bydro3£y®tbyl aettoy}. sulfide# Ooaversioa ©f tbis sulfld® to 
tbe setbiodld® by tbe se^od already sited gave a ©oapouad of 
8S. Eider and Hill, M* SMm* 8M«, iS81 U930) 
Bf, Spmtkf Monatah.>. 1 JWTsh 
&&•. Wbltaore, Mosber, Spalding, faylor,. Moerseb, aad ITaako,. 
I,- ia* fito* M, 53 ImsK St. iartaaan7 H.. iSiiiE« Masert. Ma^ugg. 1-56 {1S96) 
^eatr., ^ /X7t ^ (1896)J^ ^ 
90. Bost and lirerett, £. Ja* fiSsil* So®* • (1940), 
wltiiii pslBt. A ml%lng point witli (XXVI) and 
IHfll) wa® sot t«px®:s®®d» rdaotioas ia-rolved. are: 
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(11) 
ftods stj?ii©tfflp« proof mhm& that tite prodmt isolatsd in equation 
(f| oontained a ^«»adarr ^.Imh&X group* Thiis it oan be assiMed 
^at tt30 general »m®tl©n is the on® given by equation (4). A 
sSjKtiar oonoimsion was later reaohed by Massie for the oleav-
ag# of styreae oi:ld» with sodiw dodeoyl etroaptide* In the 
proof of 8trti@t«r@ pei^med toy him, the hydr^^ sulfide fortaed 
toy the tlea¥a®» istyi^ae o3d.de with sodiw dodeeyl aereaptide 
wmm oxidised to the oo^-espoadiag ketone* the E^4"dinitrophenyl-
hydrasone prepared frjsa this ketone was Identioal with that 
prepared from the reaotioa of phenaeyl bromide and soditm 
dodeeyi aaroaptide# these reaetioas are shown hmlmi 
91* Massie. S»F«., Bootoral Dissertation, Iowa State College 
mml. 
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^ A/r, s ^ / \ ^ lo2  ^
Y^<^oe/y^SQ^/^-
(^ ^^ C^eCfiBy '^ CoiHj.^ Cn^ zr^  
N-AfMC^0iiNO^ 
Til® results given here indioate that the cleavage of 
unsymmetrlcal epoxides by mercaptan in basic media follows 
33 34t 39 
very closely that observed with aioohols, * * the reaction 
being a bimoleoular nuoleophilic displacement on carbon. 
The cleavage of unsymetrioal epoxides by mercaptans in an 
acid media has not been investigated. It would be of special 
interest to determine the mode of ring opening under these con­
ditions* 
The compounds prepared in this series and their physical 
constants are given in Table II* 
In connection with the preparation of the above series of 
compounds, thiophenol and ^.-dimethylaminothiophenol were prepared 
by a new method# The bTOmobenzene or its derivative £i.-diiBethyl-
arainobrcjiaobenzene was added to an ether suspension of metallic 
lithium# The organolithium compound fonaed was then treated 
with sulfiir to form the lithium mer cap tide. The reactions 
fabl© II 
B Ti®ld«^ ..iMJL£i3lk Calod. fOQQd 
U9-52®/0.S 50,5 5»24 5.44 
V5 lOSglgllCgHgJg 13gVo#S 78 5.54 5.65 
(OgHgjgHOHg COH^IgMCCgagJg 131-4®/0«5 54 10.14 10.05 
i21~g®/O.0 57 10.69 10.50 
'V5V°«;3 12§«8®/0*5 5$ 5.85 5.88 
(C^g)gHCHg 147-7®/0,001 5g 9.93 9.96 
(OgHglgSaHg 137®/0.8 @5 5.53 5.65 
'=a«5'8»°»8 Sr»Hg<3#4 
0 , 153 /1.0 53.5 11.02 11.04 
li»ClCgH^ 14§-52®/1.5 23 5.13 5.29 
1S5®/0.001 38 5.72 5.60 
OH = OH S l6S-8®/0.8 51.5 7.18 7.20 
01-GH £ (OHgJgHlOgHgJg 87 6.90 7.17 
GH=OH lOHgls^'OsHglg 183°/0«8 62 S.4S 6.64 
-91. 
pro©«®€«d saootb3L3r gi-ring jields averaging 60^. Th« indications 
ar® ttet til® l>y»prodiiGts ar@ mainly tli# disulfides# 
fills aistliod of preparation should b® of valu® in prepar­
ing h@r®tofor® unobtainable seroaptans# TJbi© reaotion will be 
of value in oases irtiere metalation takes place in a different 
position than that inwlved in nitration, for example, ti» 
nitration of bennsottiimzole results in tiie nitro group beeoaing 
attached to the benzene ring while aetalation occurs in the 
2-p0sltioa of tl» thiazole ring# 
The Srigaard reagent has been reacted with sulfur many 
02 
times, %e coapleaentary nature of the Grignard reagents and 
93 
the organoaetallic coapounds of lithium should increase the 
value of this aethod* 
In conaection with the study of the physiological action 
of ^-diethylaainoethyl Y»hydroxy-^'-phsnyl®thyl ether it was 
92, Rung®» "Organosaatall verblndungen# I fell: Or^nomagnesiuta 
verbiadui^en," Wissensohaftliche ferkgsgeselksohaft, m.b.l., 
Stuttgart Cl932h p, gel. 
93, Oilman, "Organic Chtaaistry, An Advanced Treatise," John 
Wiley and Sons, Inc., Mm Tork, ?ol. I (1943), p. 524* 
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94 
obserrod that th® trsatmant of the ath«r with 10^ hydroehlorio 
aeia resulted ia the formatioa of an aldehydio odor* 
pr®s®ttO® of a eartooayl group was shown bj the foriaatioa of a 
2,4-diiiitrophaayllijdra20R®. Am attempt has been laado to de-
teimla© the aaturs of ths oleaTag® and th@ identitir of the 
oompouhds foraed* 
When f-diethylaninoethjl ^'-hydroxy- ^'-pheaylathyl ether 
was tr@at®d with 10^ hydroohlori© aoid a slight exothermic ro-
aotloa took plaoe. The solution was wjrked up iiamediately and 
gsT® largely starting matarial plus a small aaouat of aeeto-
phenoh®# When th© aeid solution was r@flux®d for a period of 
aix hours th® folloid.1^ products war® ohtaiaed, phonylacstald®-
hyd®, ^-diethylaffliaoethyl aleohol and a expound whieh is 
protoafely G^HgOHgeH^CHCOCglg. A general equation for the r©-




94» Dr# Jones, Parfc®, Da?is and Co., Private Oommunioation. 
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It has be@a shows by other authors that pheiurl-i,2 
ethaaedloi teooaposes in th@ p]^seiio® of raineral aoida to giT« 
96 ph®jayla€@tald@hyd«# fiff«n@au raports that whan l-phenyl-
g»alkosy@thaaols ar® heated with 1/g M sulfuric acid, phony1-
acstaldehyd® is foCTit with no acetophenon®. Ho givos tho 
following raa@tioa: 
[ -H«0] 
CgKgCHOHOHgOH -• OglgCH^GHOl-^GglgCHgOHO + HOE (iS) 
XXXI XXXII 
How@T®r, in on© «xp@riia®nt h® reports that when styron® 
iodohydrin was treated with sodium sethoxido, th® sxpeeted 
l-ph®nyl-S-i£ethoxy@thanol, OglgOHMOlgOC^, was obtained plus 
a eofflipount, which absorbed bromine aM deooaposed into 
a0®t0ph®aone» fhia would indicate that under aoae conditions it 
would be possible to obtain acetophenon® as well as phenyl-
aeetaldehyd® fro® the hydrolysis of 1-phenyl-S-alkoxy-ethanols. 
further ©Tidenc® for the formation of phanylacetaldohyd® and 
aoetophenoa® fro® reactions tumlriug pheE^l-l,E-ethanediol is 
if giTen by Habo. H® heated l-phenyl-£-piperidylethanol with 
H sulfv^i® acid and obtai£«d acetophenon® and piperidine* 
1-78 (1907); 
td Schulze, £§£>•» 
7§B. iim ii842r, 
9$# fiffenoau, Oompta. ^ 
97, Sab®, im*, SfiS. 380 
811 C1907) 
95 ISpoiuoke and SoMulz© to"?© repoirted cleaving ecsapouad (XXXIII) 
using aqueous feydrobroaio a©id in aoetie aoid to ofetain pip©p-
idin© CXXXI?) and phenyla@®tald®hyd® (XOrill) but no 
a<|.@topfa,®noas CXXIX)» 
fit® oompouad (XDL) was also pr®par«d by two otJa©r metliods; 
by rsflaxii^ a suspansioa of equal aaouata of piienylaoetald®-
hyd© and a©®topb@nos@ in a 10^ hydroolilorio aoid solution and 
also in tfe® p7ss«no# of sodiim aetboxld® and sodiim hydroxide* 
fti® E»4-dinitroph«nylliydra!Son® of the ocmpound prepared by 
these fflsthods melted at th® amm tmperattir® as that obtained 
fmm the oleavag®, ^h® aieltljag point was not depressed when 
mixed with that obtained tmm th@ eleavag®. ^tt^pts at 
foraiatioa of derivatiTes by reaetlona Involving 1,4-addition 
to oMtpouad (MX) did not result in any isolatable addition 
pKJduots# An attempt was also m&de to form a broiao derivative, 
fhe failure to do this was probably due to the aotive hydrogens 
in the /-position# 
fh« exaet aeehaniam of the hydrolysis has not been 
95 
definitely established. Tiffeneau in equation (12) has 
postulated that the first step in the hydrolysis is a dehydra­
tion# the styryl ether is then ©leaved to ^ve 2-phenylethenol 
followed by r«arrang@»ant of the keto-®nol type to give phonyl-
aoetaldehyd®. This aeohanisa, however, ifould not aooount for 
the formation of aeetophenone. 
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la order to obtain acetopheaon© it appears that an ionic 
rearraageaeat osewrs followiag th& ruptur® of ths ©tiiar linkage. 
By this aathod the el@a*rag« of the ®th®r would result in the 
fQ.raation of th® ©arbonluai ion UM» Th© int®rm®diat« struoture 
XXXV 
3CX?, is stabiliaod by its resonant ioa XOIfl which can lose a 
\COHCH^ . C 9+ H 
XXXVI 
proton to fom a©atoph@B@a@> This reaotion is illusti^tad with 
)CoH<z^j -t HS-o^ 
98 
aostophaaoa® in ©onoantratad sulfuric aoid* In sulfurio aoid 
th@ reaotioa proeaads to tha right whila in dilut® aoid the 
raastion is ravarsad. fharafor®, tha hyd»lysls in dilute aoid 
wotild favor the forraation of aeatophaaona# The naad for further 
data m raaotioa ratas praTants a aora detailed discussion of 
the maahani^* 
m, HaiKsatt, "Physieal Orgami© Ohemistry," Moaraw-Hill Book 
Co., Im*, law Tork, p. 46# 
•96— 
5. 
ffa© prsparatiioa of qulnolia® ec3®poimds with sulfur oon-
99 
tainlag aid® eMins wae first raportai in 1929. Th® compound 
pr@par«a was 8-/^ -C ^'-ai®tlitjlafliiao0tfayla€r0apto)®thylaiaino^« 
6-ia®tlioaqrquiaoliii©* tat®r th® di^thoxjr derivatiT®, 
ai®tliylamino®tfaylffieroap to) etiijriaiaiiio^<-5,6-dimethoxyquiiioli]^ 
100 
was prepared* fhe pliyslologioal properties of these oompouMs 
were aot afailable tot they appeared to be of suah a struoture 
as to warrant in-rQetigatloa. la these laboratories a series of 
ooapouads was prepared in whieh the length of the alkyl groups 
in the side-ohain was varied and also the nature of the tenainal 
101,7§ 
aaino imup# fhese eoaipouads are illustrated in the 
followiBg general fomula i'XIMllK 
n:2 or 3 
n,-2 or 3 
R=di®thyiamino, piperidino, /V 
fl morpholino, or thiomorph-
olino. 
XXXVII 
?ery similar work was oarried on at the saae tiae by the 
102 
'^inthrop Oh«i@al Company# The fact that the compound 
4-C S -diethylamiao- o(-.ffl©thylbutylaalno)-7-chloroqulnolin© 
99. Brit. Patent ^6,089 C19S0) ^G.A>. 2^.. 241 Cl929rj'V 
100. Brit. Patent 354,362 {1930) Z£»4-* M* 5^12 (1932TJ7^} 
0.S. Patent 1,938,04?. 
101. ailMn and Woods, £, Stott- §2S.*i 12U 1843 (1945); 
Siliian and folaaa, ibid.. il, 184f C1945). 
102. Imber, Bair, Boehae, tmkm&ki f Jaefcman, and Clinton, £• 
• M* fim»f Mi (1945). 
possessed aatiMiiarlal. A&tirltsr appareatlj saggestiwai the plae-
iBg ©f tii® ®«IX«r sMe-efeala ia tto© 4-p©sltioa of 7-ohloro-
mm @«pom4» of this type hm@ reoeatly been re-
1§3 
p©rle4» 
fMs tfpe of siie-Qhmim also tieea plaoed oq other 
as ia the 9»p©sitiott of 6-»0hX0r0-»B-TOth03i^« 
a#rldii» aad is the a@ta*fogitioa of trlfluoro-
fi 
ae^jrifoenaeae.. 
The fomatioB of the oorrespoMi&g aulfoiMs of oompouods 
of this trt# h^ir® al.«j tjeea made# The preparation of 
diethriaiiiao@thylsttlfoajrl)ethylamiii!0j''-2-®ethoaEy-6-ehlo«>-
102 
aerldta® dihydroohloride was aate hy Esther and oo-workers* 
fhey also atteapted the preparatloa of -dlethylaaino-
©thrl8ttlf0^ilalfer3.«ia®J'-#-«eth03?rtttia0lliie. The alkyl 
grottp aped was mot »@atiom#d ia their artiele# The formtioa 
of the oilfteae was attempted W oxldimlag the ©orreepoadiag 
sBlfl^ with hot pewaa^aie aeid. A howlog of this otMpoand, 
@5 
if aot the SMI# oa«t has beea prepared hy Gilmaa aad Wvtllhaxt 
by the folXmS.m series of reaetloas# 
^'Oj^NCcM^OA/t, d(Ui^(S0^C.fi Off f- 0^//0c 0^ O (C//Jj 0 H , 
^ //#<? LC(/x)j Qi sc//i cMs 
1©§. tJ.S. Pateat g,S3S,ffO Ut41)^E.4*» S771 Cl9411j^; 
Oer, Fateat iSS^ifi U^m) £%A*» M* 4973 (1942)^7^ 
--- ---- - — - -i" — 3?)"2. 104, fJ»S. fateat a,0SI*171 (1937? ^ *4.. 5112 (19 7) 7. 
105. U,S. Fateat 2,077,249 Cl937j ri«4*i Sit 40®0 {1937 
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f -0^/^c?^ /4V 0 (c/fjJj ^Hx Cffyt^(<yxUs-\Br iC//x)j S(P^dH^ <^f*7 A/{ruMrX 
CH^O 
XXXVIII 
Til® 8-qttijiolfla®lm©alkyl sulfidas and tlie sulfon® exhibited 
eonsldsyabl® aatlaalarial, aativity, therefore the series was 
extended to inelude mmm mskpowoAa in whieh the sulfur contain­
ing side*ohaia was ©oimeeted to the quiaoline ring by a sulfur 
at«» instead of the usual amino group# 7-Chloro-4-quinolyl 
f~C ^ •diethylamiaopropylmereapto) ethyl sulfide (XXXIX) was pre-





0? A/ ^ 
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lo of tb® Mgti physiologloal of ooapounds 
@o»taiiii]^ tiie thiaaol® rlisg sneh as sulfatlilassol© auft promi-
8©1@, sttlfides wmm sad® ^atainiag both th® quiaollnd 
yiag mi. tfa© ttolass©!® ring, Tlias, 7-oiiioro-4«<iuinol3rl 4'-iaethyl-
g^thiassolfi sulfid® hydro^iiiorid® (XL) was prepared by reaotlBg 




fMe 0oM@asatioa was aade direetlf aM ©aw a quantitatiTo 
field sjf tto prdtue-t as tb@ hydroeliloride. 
Tfa® preparatioB of 7-ehldro*4-Quii«3lyl ^-{4»iaetiiyl-E-» 
tkia2solfl»r0apt®)ethyl sulfide hydroehloride (XLI) was made by 
eoHdeaeiag quiaolyl ^-chloroethyl sulfide wilii 4«-2i9thyl-2-
aeroaptothiazol®. Of partieular iaterest is the fast that in 
•XOO-
•fcjbi® last two raaotions it was aot necessary to add any basic 
material as a oondeasii^ agent, f^ork of tMs type my have a 
general application wh^re one of the reaotants has a basic 
106 ©roup. Sorae siailar condensations are being made by V/hite. 
The results of the testing of these conpouads are not aTailable 
at this time* 
6. ^Qm silte, 
7 The recent publication of the antimalarial activity of 
5 K-g.-chlorophenyl-M -isopropylbiguanide (Paludrine) {IV) and the 
fact that it exhibited prophylactic activity against avian 
aalaria proiipted an investigation of this type of compound in 
which on® or more of the nitrogen atoms were replaced by sulfur 
or oxygen. Thus l-£,-ohlorophenyl-5-isopropyldithiobiurot (XLII) 
a dithio analog of paludrine was prepared# The preparation was 
made by oondensing isopropyl isothiooyanate with l-ji-chloro-
phenyl-2-tMolmethylpseudothiourea followed by demethylation. 
The reactions involved are given below: 
^ ^^3X1 ^ 
(<^^3)2CHNCS ^ 
/ \ I' » / , 
c// ^ \ / 
^ ' XLII 
106. V/hite, D», Unpublished studies in these laboratories. 
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ijQ attempt was Had® to prepare tliis tfpe of ooi&potmd by 
eosiensiiig %im isotfeiaeyaBat® direetly with tlie sttbstituted 
tbiewea# It mm p®isibl© to prepare 1, S-tipheayMitjilobiuret 
CXHIIJ by tfeis «etbod bttt the yield was not ao good as that 
^A/CS <(^  ^  ^
XLIII 
by the aethod already given# fhe lower yield in this reaction 
is probably the resmlt of the stability of the phecythiourea due 
to its' re'Soaatiag stmetwre# 
^A-cV//^ ^—> / \ji/-Lun -— » /  
fhe formatiorn of the thielaethyl deriTati¥e ia the method 
fiaally used probably daiipeait this resoaatiBg effeet* By the 
mm aethod meed for the p»paratioa of (XMI) it was possible 




In or<i«ap to test tii© relationsiiip of @c^ suXftir aM 
os^g#a aaalogs as iuatiaalarial agents, l-jB.-oiiloi?opli®ayl-5» 
ffl®tls|'l-E-iicwi©tiii®bi«r®t iXWl aM l-gr^^io^roplieByl-S-piiQayl-
S-ffi0B#tMo'bitir@t iJJLWl) vmT® prepared• Tt9 metJbod was tiie sasm 
XLV XLVI 
as that gitsii abof® ©xeept titat the respestiv# isoeyanates were 
m®$. iastead Qf tte® is©tiiio@yaiiat«s« 
la additlos to tbe toapo'iiats already reported ia t4i# 
prep@rati©a of 8-/T-C ^ '«dl@tliylMaia©et^lsulfoByl)propyl-
^ia@J^-6-aetii©^q,wia®liae tfa® followlag were also prepared: 
/•Csraito»opb@a®sylprspyl ^-aorptoollaoetfeyl sttlfoae^ /-(araoiino-
pMea©:8:y) propyl ^-iiorpfaellaoettiyl sulMm and /-(iL-isopropylamino-
pfeeaoxy I propyl anlf&m It) {2XYII), Jm attempt 
was also aado t© prepar® /^foroaopi^pyl /^-^rplioliHoetiiyl eul-
fc»a#, fJte wmpMlin® derimtlirea were made beeause of tlieir 
ease of ©rystallisatioa# la tlie preparatios of /-bromopropyl 
^-di@tliylaaia©etfeyl salfoae already aeatiaaed coasiderable 
dlffl©iiltf was «periei»ed, la ©leairlag tfee grultrop^eayl 
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Til© grempi gives ai»® th@ sara sufestitusnts of th« pli^yl Biethyl 
fMs wiidn#® til® r®«liMition of J^Ciriiltroplienoaqr) 
]^mpfX ^-msj'phoiliiostliyl sulfon® to ^-(£-aaiaopli@iioxy)propyl 
^-a©rpb©lis0©ttoyl sylf@it@, ffa# m&m%im mms ©arriad out in 
afesolmt# #tiiaM(i uslag Raasf aietel as a eatalyst. la an 
att«apt t© y®dii®» %km eoapomt ttslng a .sirtiap® of ayad 
#tMan®l as tfas mlmmt tlwir® was apparantly oijtalaid a conden­
sation predict toetwreen tli@ aain® m& a©eton»# ftm analysis 
iMieated tli® eoap^nd as feainf lf»i]^iBQ^mpylaMlnopheByl) 
p»pyl ^-ao2T[)faoJ.iiio#tiayl smlfon® (XWII). 
. , 'y/~\ 
^ \ f 
XLVII 
m Major tos r®p«a?t®t a similar ooadensation in a redue-
'tioa witli platiniiB# radn^'tion of i^-aitropfaanol in an 
aoeton# soiMtion witii liydrogea m& platinw produeed j^-iiydroaqr-
H-lsopropylaailia@. 
In tba only attaapt mad® to oieav# %k@ ^-Ija-mino-
pBieaoay)propyl ^-morpliolinoatliyl sttlfona, it was i^fluxed 
witte 48,^ JbiydroteroMio aeid for nla® faoora. Th© starting 
»at@rial was raeovsapad imolianged* It atonld b@ gmpliasized that 
tfeiis is not 0O0©l«siTO ®irid®ii®e against the ease of olaavage of 
this ®«po«nd» bmt tMt ftirttoar stwdy is neoassary. 
106« 
8. tiC m "%fa,9t yiagaoquia 
111,112 
la ¥i®w of til® sa@0#ss of Spatz In pp«paring aa 
"op®a aod®!** of atabria© wiilob eombiaed tii® gamstoeidal 
aotivltr of t^latn® aad plasmo^uia aad th® sohlzoatloidal 
aotioa of atebria, aa attempt was made to prepar® tb© **opoa-
model" Cll) of plaaaotaia# fte proparatioa of tills eompouad 
was proposed bj tli® follo^lag s®rl®s of reaetioas. 












Tto first foar steps ar@ staadai^ reaotioas aad tho eoia-
poaads were prepared ia ®£>od yields* fti© redi^tioa of 3-aitro-
4«liro®oaaisol® (XLVIII), hmmr&e, mm somewhat uauaual ia that 
111, Spatg, S«M#, Doetoral Mssertatioa, Iowa State College 
(194111 ^llmaa aad Spats, £# M* SisB* §SS.*> M> {1944). 
lis. See also, 011aaa, Ohristiaa, aad Spatz, ibid.. 68> 979 
(194$), for so©® t^iaoliaes patteraed as "opea models" of 
a modified atebria. 
107-
•fsry aiM CGMltioiis w«re n@o@ssary. An attempt to reduo© tlits 
0c»po«M witM Etaaaott® olilorii® rosaltst ia tbm remoTal of tM 
balogea atoa also* 
la tMs iroastioa aiaost a qmatitati-ro yield at i|»aaisidin« 
CUI) ws til® rsdnotiom to {XliXl was aoo0ffiplisfe«4 
la a f§^ |ri®M msiag lm& and liydTOofalori® aoid, Tfe® ooiid®&-
satiom of ^iiMja©-4«'to#oaoaiil@al® iJMXl aM J^-dietHylaaiiio-
pm-pfl oklorit® was »d@ fey heatijc^ tbe two fejget&sr at 155® 
for sijE k&w^m* la ir4®r to ®©iis@r¥« tb© N-/^diotbyiaffiinopropyl-
3»ffl@tlioxy»ft«ter«ao«ailta® (1.), l-/-di@tliyla®iaopropyl-£-braaKi-
aaillE® wa© pr®pir@d# fti® Mloges-^^tal interooaversion of 
113 
,j|,-te«o«iilijE» Mm b®©a sad® by Gilaaa and Staotolsoli in 
at l®ast a yl@li* Tfa© additioa of tli® orgaa«3®®tallio oom-
pO'QHd, ^litMlo-l,.H-dilltiiioajiilia® to t^@ anil of isotuinolia® 
114 
was lat®r nad® by 
TiMi'• faalogoa-metal iatwroenversioa was inde by adding S 
aoles of |^*btttyllitlii:*» to 1 »©1® -of N-» j «di«thyla»iBopro5)yl-2-
o brosoaailta® ia try •tter at fo tfa® solutioa was ttooa 
113# Silaaa aad StuokwisoM, ibid^. 2844 C1941). 
114« Qsiaer, G.O., 0ap«blisli®d studios ia tboso laboratories* 
XLVIII LI I 
-108-
aM»i. 1 mol® ©f Srjr pfrldin®# Temtlon mlxtw^ was allowed 
t© jria® to WQtm t»p@jrat«re and was stirred for one nour aad 
worked up is tli# mmmt, Only tAs starting, N-}(-dietliyl-
I 
a»ia#pf®pyl-2*brosioaailin@, ©ouM b® isolated froa tke reaction, 
ftee additioB of S« ^»di«tH|'l«ia©propyl-H-lithls-3Hiwtboacjr-
4"litliio®iiliii« t© fttiaolias was also attmpted witliout auooess. 
M aacteasiT© stady of ta@ ©oaditioss a#e®ssarjr for the reaotioa 
of oi^aaolitliiw ©o^oaads, ©ontaiaing primary or seooadary 
aadao gpowps, wita anil llaJteaii®® would mdoabtedly lead to tae 
aaooessfal oMpletioa of tais syataesis^* 
9. iliifaftftfiM,,c«pa,na4i 
A study ©f ta@ mm proaisiag antimalarials derived from 
taiaoliae refe&led taat tlisy astmlly ooataiaed a liatliojyl @roap 
ia tbQ' S^pos'itioa, and a basic "side-oaaia** in either tbe 4- or 
S-positioa* la order to detamiae waetaer tae aetiirity of 
ta@fi» 0«p«iad# was restricted to tae positions oooapied by 
these @eomps or if mmm other e«^inaM.on womM also result ia 
«tiimlarial aotiTi^, a series^^ of ison^ri© (aethoxyi—{£,5-
disietls^lpyfryl-l) tmiaoliaes was pr©par©d. This 3€a?l©s utilized 
the Sg5-diaethylpy«ryl group as the basio ®sids-6haia" beoause 
116 
of the ease of preparatioa aad beoause oompmiads of this type 
had ^m.&m sigaifleant activity. 
115. ' amd gullhart, 3. Am^ Qhms.. ^ t78 
IMm Gilma, Stttiiewisoh, and Mobia. ibid«. 38S C1946). 
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§ S 3 
•HO"* 
Tit® r©a®tloiis iav0lir#d are giT#ii b©low« 
)Br t 2 A' ^ 
c//i 
L '  + U ' d y  
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-Ill-
, ?, smmmt 
!• A bri®f 4ia©tis®io® of tli® pr®s®at aatlmlarial and 
aatitul}®i»9til0«s ag®jats lias fet«ii 
S* fte jii#@Miiin of of msfoaptaiis to ohal-> 
@oiies disottsset md mri&mm to iMleate tii« 
if@®@tioa inirolir®® l,4-ai4itiott. Th& ooaditions aaeessayy for 
tii® aaiiMoa of aaiaQalkrl®®^®P^»»8 ^ <s&aleoii»s have h«m do-
tosaiaot a possible TOason tm tbose ooatitio&s Ms boon 
aiimaooft. ftoo pliyaiolo^oal proportlos of mm subatitutod 
eiialooM® aad tlioljr aMltioa prodwots witli aeroaptaas iiave boon 
dtsettssod. 
A &m ssMos of ^-fciydrj«r®tityl salfldos baa boon pro-
parod for tostiag as antimalarial aad amtituboroulous agents* 
Ttm olea"ra^ of ussiw^trioai opoxidoa «Atb aaroaptana bas b««a 
ati^iot and a Mo#bani» for tbo m&o of xlng opening baa boon 
post^latod* 
4« ?ba suH^ ato® bas boon introduood in*^ a aerios of 
pali»trii» tfpe aon^oaads# 
.g. An attiffipt was aaA® to prsparo an "opon-modol" of 
plasaot^uitte 
S. misesllaaooas ^itiaolins oompouMs eontaiaing ono 
or t»o stilfar ato« in a baslo »sldo«oiiain'' bava boon pr«paro4 
aa antimiarial ai@mta» 
